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5 Bigi^&R0^H»^^ 

Tlll^invention^is directed^to^pu^ isolated FIL-1 fheta polypeptides and fragments 
theieof , the nucleic acids encoding such polypeptides, processes for production of recocnbinant forms 
of such polypeptidesrantibodiestgenerated against these polypeptides, fragmented peptides derived 
109* from these polypeptides, and uses thereof. 

DfecHptioniOfeRglatedrJ^Bt ; 

InterleuMn^jU^EBSl-^^^ large group^ficjrtoldnes^whbseiprunary^unction is to 

mediate3mmmne>andi.inflanimatoiy^respqns^^ are IL-1 

15 alpha(IE?fla), ILr-1 beta (II>lp), IL-l-rec^tor antagonist(II5^1fa^),"I^ EII^L delta, IL-1 eta 

(also termed FDL-l eta), IL-l zeta (also termed FEL-l zeta), and IL-1 epsil@ii (also tmned FIL-1 
epsilon) and IL-18 (previously known as IGIF and sometimes IL-1 gamma). IL-1, which is secreted 
by macrophages, is a mixture of largely IL-ip andvS(»neIL-la <Abbas^-al., 1994). IL-la and IL-ip 
are first produced as 33 kD precursors that lack a signal sequence. These precursors are further 

20 processed by proteolytic cleavage to produce secreted active fomis, each about 17 kD. Additionally, 
the 33 kD precursor of DL-la is also active. IL-la and IL-ip are the products of4wo>di£ferent genes 
located on chromosomejv2. Although^the two forms are less than 30 p^cent homologous to each 
otheE,»they''bind<ito the saiDile*fi^ept6rs^ 

K^la andvIU^iP bind'^fiSlLXOinmt^n^^rec^^ the typerl^ 

257 IL-^l-rec^tor^(It^lI^^an^ (AcP) (SiSis^ 

et al^l98S|{Gieen£^e^^ binds andii 

sequestecs''tiie'agonis(fS$l4(esi^c^ of its own 

(mMeaSmMt'simi^^^ and IL-lp 

bmd to^a'^naturaUy^ckxu^ et al., 1993). 

30«. ILr4ra, a biolo^G^ally^inactive^fonn.otlL^ strueturally«homologpus to IL-1. IL-lra is 

producedtwithiaysignalftsequgaQe]^^ secr^tiontintpithexxtracellular region 

(AbbasiettatL'Afl994)^Addifi I lL-1 receptpr^but fffllis^tdrbringiabbut'the* 

subsequentiinteractipitsviti^^ and:]g^entStthe action of the^agonist?' 

IL-1 (H2anumsetfaasia990^MSente 

35 The major source of IL-1 is activated macrophages or mononuclear^phagppytes. Otiier-cells 

thatiproduisefILil^inciude«^iitiii^^ 

ma]cxoplSLge03ecurs afiG^Ith^^ bacteriaitt^Siiefflkf^ 
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bacteria contain lipopolysaccharide (LPS) molecules, also known as endotoxin, in the bacterial cell 
wall. LPS molecules are the active components that stimulate macrophages to produce tumor necrosis 
factor (TNF) and IL-I. IL-1 is produced in response to LPS and TNF production. At low 
concentrations, LPS stimulates macrophages and activates B-cells and other host responses needed to 
5 eliminate the bacterial infection; however, at high concentrations, LPS can cause severe tissue 
' damage, shock, and even death. 

The biological functions of IL-l include activating vascular endothelial cells and 
lymphocytes, local tissue destruction, and fever (Janeway et al., 1996). At low levels, IL-1 stimulates 
macrophages and vascular endotheUal cells to produce IL-6, upregulates molecules on the surface of 

10 vascular endothelial cells to increase leukocyte adhesion, and indirectly activates inflammatory 

leukocytes by stimulating mononuclear phagocytes and other cells to produce certain chemokines that 
activate mflammatory leukocytes. AdditionaUy, IL-1 is involved m inflammatory responses that 
include induction of prostaglandins, nitric oxide synthetase, and metalloproteinases. These IL^l 
functions are crucial during low level microbial infections. However, if the microbial infection 

15 escalates, IL-1 acts systemically by inducing fever, stimulating mononuclear phagocytes to produce 
IL-1 and IL-6, increasing the production of serum protems from hepatocytes, and activating die 
coagulation system. AdditionaUy, IL-1 does not cause hemorrhagic necrosis of tumors, suppress bone 
marrow stem cell division, and BL-l is lethal to humans at high concentrations. 

Given the important function of BL-l, there is a need to identify additional members of the DL- 

20 1 ligand family. In addition, in view of the continuing interest in protein research and die immune 

system, the discovery, identification, and roles of new proteins and tiieir inhibitors, are at tiie forefront 
of modem molecular biology and biochemistry. Despite the growing body of knowledge,-tiiere is still 
a need in the art to discover the identity and function of protems involved in cellular and immune 
responses. 

25 

SUMMARY OF THE INVENTTON 
The present invention provides isolated nucleic acids and polypeptides encoded by the nucleic 
acids for an BL-l family ligand termed "FIL^l dieta". In one embodiment tiie present invention 
includes the DNA of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:14 (termed FIL-1 tiieta), and nucleic 

30 acid molecules complementary to SEQ ID NO: 1, SEQ ID NO:3 and SEQ ID NO: 14. Similarly, m 
another aspect, the invention is directed to isolated polypeptides the mclude amino acid sequences 
SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO: 15 and nucleic acid molecules encoding tiie 
polypeptides of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO: 15. Nucleic acids of SEQ ID NO: 1 
and SEQ ID NO:3 were cloned from human cells and encode the polypeptides of SEQ ID NO:2 and 

35 SEQ ID NO:4, respectively. SEQ ID NO: 14 was cloned from mouse ceUs and encode tfie polypeptide 
ofSEQIDNO:15. 
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Singlg^strand^dfimdrdbl^ 
bythe^invention^asiweU ias^^ denatured, doublerStrandedijDN^ 

diat includes^aUrdr^a«pg»r^^ NO: lor4SEQ4P(^N®^3%0£«SEQ.m NO: 14 and/or a DM(^_ thatr 

encode'stthi^ammom(^d£^ueBQesf^^^ or SEQ IDINO:15. Also^ 

eneompassediljy^tl^ipi^ 

mutageiiesisfo&nuGl^ic*acid^moleGide&«of^^^ and SEQ ID NO: IS 

and«tliat'are degenerate &om nucleic acid molecules of SEQ-ID NO: 1, SEQ ID NO:3 or SEQ ID 
NO: 15; and that are allelic variants of DNA of theiin^ention^ 

The invention^also encompasses«veetors''or^!expxessioniveGtors«that include at least one nucleic 
acid^of the present invention and direct the expressioniof^the^polypeptides of the present invention. 
MsoituiGludedtare hosticells transfopnedii^or^tEansfeetediiml^^ of the invention. 

Furth^-.encompassed by this.^invendon»^ whiehithe nucleic acid is 

integrated into the host celliggtiome.;!^ 

The present invention^pix>vides . processes J[or^^^ encoded by the nucleic 

acids of the invention. The processes include cultufing a hosttrcell of thisHiivention under conditions 
promoting expression of the polypeptide. I^eferably die process further includes purifying the 
polypeptide. 

The present invention fiather encompasses methods of using the nucleic acids noted above to 
identify nucleic acids encoding proteins having activities associated with IL-1 familyligands and 
receptors. Thus, the FEL-l tfaeta nucleic acid molecules can be used to identify FIL-1 theta receptors. 
Moreover, these nucleic acids can be used to identify the human chromosomes with which the nucleic 
acids are associated. Thus, the FIL-1 nucleic acids of SEQ ID NO: 1 and^SEQ ID NOi3xan be used to 
identify human chromosome 2, to map^genes'on^humanxhromosome 2, toddentify genes associated 
with certain diseases, syndromes, or.othe^:himianjConditidns.assQciated v^fih^human chromosomes .2, 
and to study^cell signal transductioniand^^ 

Thll'«inventi^L3tls6vi&ncompj|^ from the 

nudMgtacidsro^^^^ ID*NOm4 to inhibifrflie expression of the 

respS&tiv.e^ol}^ucl@Djidd^ei0l^^ the genes of the invention. 

TKe^inventi^'also encompasses isolated polypeptides and fragments of SEQ ID NO:2, SEQ 
ID .NO:4 and SEiQvIDi.N€>:15 and nucleic acid molecules that encode the isolated polypeptidesvor 
fragig£^te^Tl|i^:!'in?^ encompasses methods for the.production of these polyp^tidies, 

incltrdi^gjg^dg^^^li^stic^ undierjeonditions;pj3motmg expFession.andtc^ti6naUy,>eco^nngfth^ 
polj|it&ptidS(&oiiiItl^^ultuiei^^ in bacteria, 

yeast, plantscinseGt;^and animalircelLs is encompassed by the inventionr 

In general^ the polypeptides of the invention can be used to study cellular processes such as 
immmie»regulati0n9iceil%?olife^^ 
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infl a mm a t ory responses. In addition, these polypq)tides can be used to identify proteins associated 
withFIL-1 theta. 

In addition, the invention includes assays utilizing these polypeptides to screen for potential 
inhibitors of activity associated with polypeptide counter-stracture molecules, and methods of using 
5 these polypeptides as therapeutic agents for the treatment of diseases mediated by polypeptide 

counter-structure molecules. Furth^, methods of using these polypeptides in the design of inhibitors 
(e.g., engineered receptors tiiat act as inhibitors) thereof 4re also an aspect of the invention. 

Further encompassed by this invention is the use of the FDL-l theta nucleic acid sequences, 
predicted amino acid sequences of the polypeptide or fragments thereof, or a combmation of the 
10 predicted amino acid sequences of the polypeptide and fragments thereof for use in searching an 
electronic database to aid in the identification of sample nucleic acids and/or proteins. 

Isolated polyclonal or monoclonal antibodies that bind to ttiese polypeptides are also 
encompassed by the invention, in addition to the use of these antibodies to aid in purifying,tbe 
polypeptides of the invention. 

15 

DETAILED DESCRIPTION OF THE INVENTIQN 

In one embodiment, the present invention provides a nucleic acid having the following 

nucleotide sequence: 

Name: FDL-l theta (human) 
20 1 AAGATCrCK:ATACITCCTAACAGAGGCrTGGCCCC^ 

51 TITCCTGGGGATCCAGGGAGGGAGCCGCTGCCTGGCATGTGTGGAGACAG 

101 AAGAGGGGCCTTCCCTACAGCTGGAGGATGTGAACATTGAGGAACTGTAC 

151 AAAGGTGGTGAAGAGGCCACACGCTTCACCTTCTTCCAGAGCAGCTCAGG 

201 CTCCGCCTTCAGGCnTGAGGCTGCTGCCTGGCCT 
25 251 GCCCGGCAGAGCCCCAGCAGCCAGTACAGCTCACCAAGGAGAGTGAGCCC 

301 TCAGCCCGTACCAAGlTITACTTroAACAGAGCTGGT^^ 

(SEQIDNO:!) 



In another embodiment, the present invention includes a polypeptide having the following amino acid 
30 sequence, as well as nucleic acid molecules that encode the polypeptide. 
Name: FIL-1 theta (polypeptide) 

1 KECELPNRGL ARTBCVPIFLG IQGGSRCLAC VETEEGPSLQ LED VNIEELY 

51 KGGEEATRFTFFQSSSGSAFRIJEAAAWPGWFLCGPAEPQQPVQLTKESEP 
101 SARTKFYEEQ SW* 
35 (SEQIDNO:2) 
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wom/ssmm 

la another embodunentrthe-present'mvention-pio>^^ acid: 
Name: Full leog^rEIL^l Theta««. 

ST GmmGmmssSfrKmK<m^mmimmmm^y^^^i^^ 

101 CiSGAGAAGTGCTXSTGCAGAGJAAGATCnXK:^ 

151 GAGCX3CA(X:A AGGT<X:<XAT;iTrCOX3GGG ATC^^ 

10 W 25a^TGSyV<:ATTGA GGAAGTOTAC AAAGGTGGTO*^ 
30!l&T]9@E^©^@^^@@!^@^^ 

35 1 g®@i;g@©i:!@@^i:^:x!:ctO^ 

4515 AGCTG©Tii?G' 
15 (SEQIDNO:3) 

In yet another embodiment-the piBSCT.t invention includes the^foll@wing4polypeptide and 
polynucleotides that encode the polypeptide: 
Name: Full length FH^l Theta 
20 1 MCSLPMARYY HKYADQKAL YTRDGQLLVG DPVADNCCAE KICTLPNRGL 
5 1 DRTKVPIELG IQGGSRCLAC VEIEEGPSLQ LEDVNIEELY KGGEEATRFT 
101 FFQSSS©SAFRI£AAAWPGW*]iE<XjPAEEQQ;PVQip]^ERjS^^ 
151 SW*^ 
(SEQgpCN0.:4) . 

25^"^. 

Fuiill^r3iifeluded^n^tBi^presait!inventi^.a^ the encoded mouse 

30 1 TG^GA®^G.AGAGTCO:AA^^DSjGAGGAA?KGa?Ga^ 

51 G^m(^J!9£eS^l!iiS^^ 

101 G@j^g%€ipCX^C^j;^jl^^ 

151 GGSE^&:ATCZCim(^j^®&^K(l3QS^^^^ 

201 TeXJTGGGGAT GGAGGGAGGA«^©ai?E©®T©e©^TC^^ 
35 251 GAGGGA(XTCTCO'GCAGCTGGAGGA^I©TGAAGATCGAGGACCT 

3eibiG@GA®@;mAs^<D$&^@m 
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351 CTGCCTTCAG GCTTGAGGCr GCTGCCTGCC CTGGCTGGTT TCTCTGTGGC 

401 CCAGCTGAGC CCCAGCAGCC AGTGCAGCTC ACCAAAGAGA GTGAACCCTC 

451 CACCCATACr GAATTCTACT TTGAGATGAG TCGGTAAGGA GACATAAGGC 

501 TGGGGCCTCGTCTAGTGCCGCCAGTCrGAGATCTTCTT 
(SEQIDNO:14) 



The coding region is from nucleotides 29-487. 

Name: Full Length mouse FIL-1 theta polypeptide: 

10 1 MCSIPMARYYIIKDAHQKALYTRNGQIXLGDPDSDNYSPEKVCIIPNRGL 
51 DRSKVPIFLG MQGGSCCLAC VKTREGPLLQ LEDVN3EDLY KGGEQITRFT 
101 FFQRSLGSAF ELEAAACPGW FLCGPAEPQQ PVQLTKESEP STHTEFYFEM 
151 SR* 
(SEQIDNO:15) 

15 

The discoyo^r of the EDL-1 theta nucleic acids of the invention enables the construction of 
e3q>ression vectors that include nucleic acids that encode the respective polypeptides and host ceUs 
transfected or transformed with die expression vectors. The invention also enables the isolation and 
purification of biplogipally active.EIL7l.theta. polypeptides and fragments thereof. -Xn yet another 

20 embodiment, tbs nucleic adds ch- oligonucleotides of die invention can be used as probes to identify 
nucleic acid'encoding proteins having associated activities. Thus, FEL-l dieta can be used to identify 
activities associated widi BL-l family ligands. Additionally, nucleic acids or oUgonucleotides of die 
present invention can be used to identify human chromosome 2. Similarly, these nucleic acids and 
oligonucleotides can be used to map genes on human chromosome 2 and to identify genes associated 

25 widi certain diseases, syndrranes or oflier human conditions associated widi human chromosome 2. 
Accordingly, li» nucleic acids and oligonucleotides fliat encode die polypeptides of die present 
mvention can be used to identify glaucoma, ectodamal dysplasia, insulin-dependent diabetes 
meUitus, wrinkly skin syndrome, T-ceU leukemia/lynq>homa, and tibial muscular dystrophy. Finally, 
single-stranded sense or antisense oligonucleotides of the present invention can be used to inhibit 

30 e;q>Fession of polynucleotides of diis invention and can be used therapeutically to inhibit or tireat 
disease associated with FIL-l e;q>ression. 

Furthea:, die FBL-l dieta polypeptides and soluble peptide fragments of die invention can be 
used to activate and/or inhibit die activation of vascular endodielial ceUs and lymphocytes, induce 
and/OT mhibit die induction of local tissue desdiiction and fever (Janeway et al., 1996), inhibit and/or 

35 stimulate macrophages and vascular endodielial cells to {Hxxluce IL-6, induce and/or inhibit die 
induction of prostaglandms, nitric oxide syndietase, and metalloproteinases, and upiegulate and/or 



6 



PCT/USOl/025111 



polypeptidSs^and^'fifagmented peptides^eaivalso^te inducieifand/d^^inMMt'the'iiiduction of 

inflflmmatoTy^rnediatQiTRgsuch as transer^tion.faetorsd^4^ kinases JNK and p38, 

Cm:f2|«iN®S|^dfaU'^fe^ 

5 ' Tfiy^pl^feptid^^ini^fii%ni^atsi©fe 

thIt*bmdJto>the1pGl3Tpeptidessand/br^pol^^^ Preferably the antibodies 

are monoclonal antibodies and/or humanized antibodies. The invention further includes uses of the 
antibodies that include, but are not limited to» the purification of polypeptides of the i>resent invention 
and to inhibit or activate activities associated withtFHS-l theta polypeptides. 

10 ' As described in Example 1, the present invention^includes EILr,l tiieta polymoiphisms that are 

indieated.in^ja number^ofitissue.soiircestra^Onetsebof^^ alleles at 

nucleotides-a30-132M<SEQJipjN©!3riCorr 
poljgiorphism^nuGleMdg35«13j$^l^ 

Seconded third pol^orphisins are:assptciate^%5^ nucl^tides 130S4132, both of 

15 * whichfencode isoleucine at amino adid*residueM4f^ Another ^polyinoiphiM^ identified at 

amino acid 51 of SEQ ID NO:4. More particularly, when nucleotides- 151-153 of sEQ ID NO:3 are 
GAC, the encoded amino acid at residue 51 of SEQ ID NO:4 is asparticf acid and when nucleotides 
151 to 153 are-GCC, the encoded amino acid is alanine. Oligonucleotides that encompass any of the 
alleles associated with nucleotides 151-153 and/or nucleotides 130-132 are useful for detecting 

20 ^ polymorphisms associated with disease. Diseases include those directiy caused by an aberrant version 
of FBL-1 theta or disease linked to one of these polymorphic markers. 

Nucleic acidsnof^the invention xelate to isolated«:jCompGtunds« 
endogenpjasjaaterial:;;^ NficlSie.ac3:d^fS§jto;?a.e^ or as a 

component<of4a larg^nucleictacid Jpi^^ctcarlniio^^^ have 

25. l^niderivdd'^omtDN^ RNA4iStJia£Si:;ft;ae^ quantity or 

coliQentratidnimabliSj^ nucleotides by 

standai^biochemics^^ in Sambroolc^feal^ iMolecula r nnninp! A 

t^bSjratoi^'Mfflualg ^a^ Harbor Laboratory, Cold/Spiteg-Harbor, NYri989). The 

preseHt'in vention additionMlj^includes nucleic acids having nucleotide sequences that, due to the 

30% degeneFacy4pf<the«genetictcodenare different but encode the same polypeptide. Nucleotides that 
de^&<th^nuelei<^acidsyaresprefel^ proyided>^d/pr«construG^ of an open readings 

framf CTTtiffe irrnptgd*^^^ 

euI^LQ^tiCgiiPL^ISe^u^^ cauibe present 5' or.3' from an open reading^r 

frame9iwhere«the«sanietd6mo&*interfeTe'withmanipulation«^^ o&th^^oding regions 

35 Nucleic acidsio£:the^invention include DNA in bothesingle-stranded^andidouble^stranded 

foim^asjkwellfasitheilUS^^ 
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chemicaUy synthesized DNA, DNA amplified by PGR, and combinations thereof. Genomic DNA 
may be isolated by conventional techniques, e.g., using the cDNA of SEQ ID NO: 1, SEQ ID NO:3, 
SEQ ID NO: 14 or suitable fragments thereof, as a probe. 

The DNA of the invention include full length genes as well as nucleic acids and j&agments 
5 thereof. The full length gene may include the N-terminal signal peptide. 

The nucleic acids of the invention are preferentially derived from human sources, but the 
invention includes those derived from non-human species, as well. 

Preferred polypeptides of the invention mclude those encoded by the nucleic acids of SEQ ID 
NO: 1, SEQ IDNO:3 and SEQ ID NO: 14. The encoded polypeptides are shown m SEQ ID NO:2, 
10 SEQ ID NO:4, and SEQ ID NO: 15, respectively. SEQ ID NO: 15 is a native mouse polypeptide, and 
SEQ ID NO:4 is a human BL-l theta polypeptide. 

SEQ ID NO: 1 identifies die FII^l theta as a member of the DL-l family. SEQ ID NO:3 is the 
fiiU s^uence of this IL-1 family member and encodes the fiiU polypeptides shown in >SEQ.IDj!jb24. 
Hie homology on which this is based is set forth in Table L 
15 TABLE I 



Protein 


Source 


Percent id|entity to FIlL-l theta 


IL-1 alpha 


Human 


26% 


IL-l-beta 


HEioman"'^" 


30% 


FIL-1 delta (Also known as II^l 
delta) 


Human 


49% 


IL-18 (also known as IGIF or IL-1 
gatoma) 


Human 
Human 


29% 


IL-lra 


Human 


47% 


^IL-1 ra_beta (also known as IL-1 
HI) 


Human 


39% 


FEL-lzeta' 


Human 


40% 


FDL-l eta^ 


Human 


37% 


FDL-l epsUon^ 


Human 


37% 



Tissue distribution experiments demonstrated that tissues positive for human FIL-1 tiieta include 
tonsil, skin, lung, placenta, and small airway epitheliunoL Tissues that are negative for FIL-1 theta 



1 Disclosed in WO 00/36108 

2 Disclosed in WO 00/71720 

3 Disclosed in WO 00/11174 
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incluHe^smiallM^tme pancieas^skeletal* 
musele; hearts prostaterovary, thymus, spleenHeukoeytes; testis?*and colonss 

Due(toitiieiknown^degeaeracy4oSthe9geneti^ whereintmoreithjanipne codon can encode? 
the*saing[ami®r3(d^a^^ SEQIDNO:3 and 

II5^N©?^«jmdtSEQMD*N©?l'5^i^ 

mutations (r^.g,, occurring during PGR amplification); or can be the product of deliberate mutagenesis 
of«a native sequence. 

Accordingly, the present invention provides*isolated®F?3^*that include: (a) DNA that 
10«: includes the nucleotide sequence of SEQ ID NO: 1 ;.Cb) DNA thatiincludes^the;nucleotide sequence of 
SE0lPMj@:3^(G);PNAvenGodinglthe^^^^ 

poiypjeptideiof#SE(^p)1N©T45*(eX^^ theACom^ment(Sf#DNA^capabl8io6%^r^ to a 

DN5C^f^(^)XiCb)|f((J)'t>w(d) undericond^^ 

ott^.invention; .(f) DJ^ A^c^pableJbf l^briji^ to a DNiftfef fa) tlnrough^^d^undefiG of 
15 highrstringency and whiehiencodes^polypeptides^of the inyention^tand (g)Jp)MS^L which is degenerate, 

as a result of the genetic code, to a DNA defined^in (a), (b), (c)„(d), (e), or-(f) lmd which encode 

polypeptides of the invention. Of course^ polypeptides encoded.by such DNA*sequenees are 

encompassed by the invention. 

Further, the invention includes (a) DNA that includes the nucleotide sequence of SEQ ID 
20 NO: 14; (b) DNA encoding tiie polypeptide of SEQ ID NO: 15; (c) DNA that is the complement of 

DNA capable of hybridizing to a DNA of (a) or (b) under conditions of moderate stringency and 

wMch;eneodes.polypeptides^ofsithe.inventiQnf%(f)iif^ tea DNA of (a) 

throughlCd)JBifi^ ofiihetinyention; 

and, (g)^PNi^^^hich is deg^^ p]^¥tyBfineddni(a^^^ (c), 

25* (^(e)foiu^f^]^n4^^hS^^ by 

such®19^!SSsequfences^e{^^ 

Af'!is@i''Berei^c<o^ having 

ordinary^lqUT^inJthej^ are set 

forth^by^SMnfarbok^et at: j Moleculaj»>Mgmng?^^ 2ndfed;^V6L l,pp. 1,101-104, 

30 Cold SpringfHart^rfLaboratoiyi^^ 

nitroeelimcfeesfflfiersiS»SS]^0.5;%1SDS»l of about. 

50%^fonnamide-<§X-SS^ 

solutian^infal^§atJO^^o@ramide>at«alK^ SSC, 
0. l%*S®Sll;iGonditi^ns^of«lngh:s^^ 
35 on, for example; thedength of the*DNA^.. Generally, such conditions areadefined^asthybridization 
conditi6ns»as*abdvef?and*witii^asKinfeiatiappp^^ SS<Sf Oa^%fS©Sv^ The skilled-^ 

9^ 
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artisan will recognize that the ten^jerature and wash solution salt concentraticxi can be adjusted as 
necessary according to factors such as the length of the probe. 

Further enconq)assed by the present invention are DNAs encoding polypeptide fiagments and 
polypeptides comprismg inactivated N-glycosylation site(s), inactivated protease processing site(s), or 
5 conservative amino acid substitution(s), as described below. 

In another embodiment, the nucleic acid molecules of the invention also comprise nucleotide 
sequences that are at least 80% identical to a native sequence. 

Further within the scope of the present mvention are embodiments in which a nucleic acid 
molecule comprises a sequence that is at least 90% identical, at least 95% identical, at least 98% 

10 identical, at least 99% identical, or at least 99.9% identical to a native sequence. 

The percent identity may be determined by visual inspection and mathematical calculation. 
Altemafively, the percent identity of two nucleic acid sequences can be determined by comparing 
sequence information using die GAP con^juter program, version 6.0 described by Dev^eux et al., 
NucL Acids Res. 12:387, 1984, and available from the University of Wisconsin Genetics Computer 

15 Group (UWGCG). The preferred default parameters for the GAP program include: (1) a unary 

conqiarisori matrixicontairiing a value.of 1 for identities and 0 for non-identities) for nucleotides^-and 
the weighted comparison matrix of Gribskov and Burgess, NucL Acids Res, 74:6745, 1986, as 
describedby Schwartz and Dayhoff, eds.. Atlas of Protein Seq uen ce and Structure , pp. 353-358, 
National Biomedical ResearchJRoundation.a979; (2) a penalty of 3.0 for each gap^^ additional 

20 0. 10 penalty for each symbol in each gap; and (3) no penalty for end gaps. Other programs used by 
one skilled in Ac art of sequence comparison may also be used. 

The invention provides isolated nucleic acids useful in the production of polypeptides and 
fragmrats, including soluble fragments of FIL-1 tiieta. Such polypeptides may be prepared by any of 
a number of conventional techniques. A DNA encoding a polypeptide of the invention, or desired 

25 fragment thereof may be subcloned into an expression vector for production of die polypeptide or 
fragment Advantageously, the DNA is fused to a sequence encoding a suitable leader or signal 
peptide. Alternatively, the desired DNA encoding a polypeptide or fragment of die invention may be 
chemically synthesized using known techniques. Such encoding DNA fragments also may be 
produced by restriction endonuclease digestion of a fiiU length cloned DNA, and isolated by 

30 electrophoresis on agarose gels. If necessary, oUgonucleotides tiiat reconstruct tiie 5' or 3' terminus to 
a desired pomt may be Ugated to a DNA firagment generated by restriction enzyme digestion. Such 
oUgonucleotides may additionaUy contain a restriction endonuclease cleavage site upstream of die 
desired codmg sequence, and position an initiation codon (ATG) at die N-terminus of the coding 
sequence. 

35 The weU-known polymerase chain reaction (PGR) procedure also may be employed to isolate 

and smphfy a DNA encoding a desired protein fragment OUgonucleotides that define the desired 
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tenxiMi&fi&gi^Nii!^^ aiidf^Eprimeisr^THeroU^mueleotidesiam 
addidonaU^conlain'iecognition^sitestfd^ mseition!^o£^the 
a]nplMed¥Bl^^<^frag^ient into an^expression ^vector:^ P<SRIt^ described in SaiMvet^al., 

S&ience^39T07m98Si Wutet:ai:;:;ed^! ^R^dmb^ Methodology , pp. 1 89-196!rAeademic 

5 Piress, lD:c?£ySanyDiegQy^l98^^ 

ApgUcati^sjpAcsadSBQiG^P^ssflriei^ 

The inven1i(E^n encompasses polypeptides and fragments thereof in various fomis, including 
those that are naturally, occurring or produced through various techniques such as procedures 
involving recombinanfDNA technology. Such- forms include, but^aremot limited to, derivatives, 

10 variants, and oligomers, as well as fusion proteins or fragmehtstthereof. 

Theip^ypeptid8siof theiinvention includeip^ encoded by the 

nucleic. acid sbquencesvssetfdrthrabovesjtfPfe^^^ include those havmg 

the amino acid sequence'M SEQ ID,M andithc^e?ha\/angtth sequence of SEQ ID 

NO: 15. 

15 In general, the.use of soluble forms is .advantageous for.certain^applications. PurijScation of 

the polypeptides from recombinant host cells is facilitated, since the soluble poljrpeptides are secreted 
from the cells. Further, soluble polypeptides are generally more suitable^for intravenous 
administration. 

The invention also provides polypeptides and fragments that retain a desired biological 

20 activity. Particular embodiments are directed to polypeptide fragments of SEQ ID NO:2, SEQ ID 
NO:4 and SEQ ID NO: 15, that retain the ability to bind the native cognates, substrates, or counter- 
structure ("binding partner")- Such a fragment may bcita soluble poLypggtide, as described above. In 
another embodiment, tlie.i^lypeptid^^and fr^pG^tsyadv^tagepuslj^m regions that are 
conserved iri:thfe IL-1 ligmd^familyi^as^escri]^ 

25 Als&ipgovideaiHSiginare^ydlyi^p^ 20, or at least 30, 

CQhtiiuous«amino,a^ Polypeptide fragments 

al§bim]ay%e''empl%^t|^^^ 

NaturaUSL.oc^iSrin well as^deo^^edi^'irari^ and fragments are 

provid^^herein.^ VMaiiits^ihclude polypeptides th3t4siremt4l€^t'«80'^^ to the polypeptide of 

30 SEQin.N©:2 and/o»the*polypeptide of SEQ ID N@r^band/©riithe»pcayg^ptide of SEQ ID NO: 15. 
Alsoxonj^m{^|$|d;are;pQ}ypeptides and fi^gments that compri0>an]in^''aeid«sequences>that are at 
least 9.0>%!iHentieal^4tdeast 95% identicld:iat least,98%'^identicalfrat.l&ast-i99%' identical|;orwatdeast^ 
99.9%:id^«^Jj;the^i^l5®feptidS!Q^^ SEQ ID NOB^SEQ ID NO: 15, fragmentslof: 

SEQ ID^N©>2; or^frtgments of SE<5EDt:N®14-'6r fragments of SES^W.NO: 15. Percent identity may 

35 be determined by visual inspection and mathematical calculation. Alternatively, the percent identity 
of two protednisequeneesieapfbeidgti&nninediby^ usin^the^GABS^ 

ii: 
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conaputer program, based on the algorithm of Needleman and Wunsch (/. MoL Bio. 4S:443, 1970) and 
available from the Univ^ity of Wisconsin Genetics Computer Group (UWGCG). Tb& prefen^i 
default parameters for the GAP program include: (1) a scoring matrix, blosum62, as described by 
Henikoff et al.. Proc. Natl Acad, Set USA, 89:10915, 1992; (2) a gap weight of 12; (3) a gap length 
5 weight of 4; and (4) no penalty for end gaps. Other programs used by one skiUed in the art of 
sequence comparison may also be used. 

The variants of the invention include, for example, those that result from alternate mRNA 
spUcing events or from proteolytic cleavage. Alternate spUcing of mRNA may, for example, yield a 
truncated but biologicaUy active protem, such as a naturaUy occurring soluble form of the protein. 

10 Variations attributable to proteolysis include, for example, differences m the N- or C-termini upon 
expression in different types of host cells, due to proteolytic removal of one or mor^ tenrdnal ammo 
acids from the protein (generally from 1-5 terminal amino acids). Proteins in which differences in 
amino acid sequence are attributable to genetic polymorphism (alleUc variation among individuals 
producing the protein) are also contemplated herein. See Example 1 for polymorphism variations for 

15 FBL-l theta molecules. 

Additional variants within the scope of the invention include polypeptides lhat may be 
modified to create derivatives thereof by forming covalent or aggregative conjugates with other 
chemical moieties, such as glycosyl groups, Upids, phosphate, acetyl groups and the like. Covalent 
derivatives may be prepared by linking the chemical moieties to functional groiq>s.on,amino.acid.side 

20 chains or at the N-terminus or C-terminus of a polypeptide. Conjugates comprismg diagnostic 

(detectable) or therapeutic agents attafched thereto are contemplated herein, as discussed in more detail 
below. 

Other derivatives include covalent or aggregative conjugates of die polypeptides with other 
proteins or polypeptides, such as by syntiiesis in recombinant culture as N-terminal or C-terminal 

25 fusions. Examples of fusion proteins are discussed below in connection witfi oUgomers. Further, 
fusion proteins can comprise peptides added to facilitate purification and identification. Such 
peptides include, for example, poly-His or the antigenic identification peptides described in U.S. 
Patent No. 5,01 1,912 and in Hopp et al., Bio/Techiology, 6: 1204, 1988. One such peptide is die 
FLAG® peptide, Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys, which is highly antigenic and provides an 

30 epitope reversibly bound by a specific monoclonal antibody, enabling rapid assay and facile 

purification of expressed recombinant protein. A murine hybridoma designated 4E1 1 produces a 
monoclonal antibody that bmds the FLAG® peptide m the presence of certam divalent metal cations, 
as described in U.S. Patent 5.011,912, hereby incorporated by reference. The 4Ei 1 hybridoma ceU 
Ime has been deposited with the American Type Culture Collection under accession no. HB 9259. 

35 Monoclonal antibodies that bind the FLAG® peptide are available from Eastman Kodak Co., 
Scientific Imaging Systems Division, New Haven, Connecticut 
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A2n!Qngithe%vaiian&polyp^ptides» 
di^>native Molo^cal activity'QF> the^substanttdl^^e^ a^vaxiant that*biiids^ 

mth^essra1iaU)^£thefisaii]c«bindingt^L^^ does the native-fonn^'^.Biiidin^g'^i^ be measuied^^r 
byiCQu^^tioxial^pro^^ forth below. 

S ' VliMantstanGluiieipolypeptiiesitb^t^ butcwKich 

haveian^an]ino«acid«sequenGe»diff^ntfcfiom»tha&6f^^ more deletions, 

insertions or substitutions. Particular^embodiments include^ but'are not«limited to, polypeptides that 
comprise from one to ten deletions^ insertions or substitutions of amino^acid residues, v/bea compared 
to a native sequence; 

10 A given amino acid may^^be replaced, for example, by}ra residue^ha\ing similar 

physiochendealtcharacteristicsrwExia^ 

onetaUphatic/ri^idueif or«another^sucdiQas ^@|^^d^I^u^0r^A13$fdi^one?anof]^^ of one 

pol2ui%residueifor4anotiigrjis.uchflasibelw 

o&one|a^nat3i(Siresidue fdr^motherf¥uchfasJPhe; Tip,:or Ty^^^Mefano&^wjJDtte 
15 substi1nti&iis,.e.g. , involvitigjsubstituti^Qs^of entire regions hiSllriSgjsiznila^^ 
characteristics, are well known. 

Similarly, the DNAs of the invention include variants'thal^differiefrom^a native DNA sequence 
because of one or more deletions, insertions or substitutions, but thiat encode a biologically active 
polypeptide. 

20 The invention further includes polypeptides of the invention with or without associated 

native-pattern glycosylation. Polypeptides expressed in yeast or mammalian expression systems 
CX)S-1 or COS-7 cells)|.can^be siHiUarftto^or«sigm&c^ polypeptide in 

molecidar weightMand^li^g^isylation 

^ptession ofipolype^desiiiof^thie inve provides 
2^/^ '^ nQn^glycosiilU^mole^^^ 
glyOP^i^ted^^Cstof^tBi&ip 

in«pa;(iiSi4|l^^ of the invention can 

betiiibubalf^'^ith a molarM'excess;of ^yp 

Coiiespondmgly/S^siiMSr^^ or substitutions of 

30 amino»acidfresidues*.or^sequen6es;ftor.deleticHis of terminal^qr intemaltresidues or sequences are 
encompassediby«thednventiont«irFor«exampl^^ 
domainiicanibe>iDO,difiedftOftpr^ludeAglycosylati0n$»aUowing^^ 
aiiaiQgdn»mammaHanfaiid%yeasfeexpressiQntsystemsgfflNjgl 

are?characteiazed»by'*aniamino;acid triplet Asn-=X-Y, wherdnt3Sis5any*amino acid exceprPro and Y is 
35 Ser^or^rThr. Appropriate substitutions,- additions, or deletions to the nucleotide sequence encoding 
the^*1riplets»^dl]lEest£k^ 
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Alteration of a single nucleotide, chosen so that Asn is replaced by a different amino acid, for 
example, is sufficient to inactivate an N-glycosylation site. Alternatively, the Ser or Thr can by 
replaced wifli another amino acid, such as Ala. Known procedures for inactivating N-glycosylation 
sites in proteins include those described in U.S. Patent 5,071,972 and EP 276,846, hereby 
incorporated by reference. 

In another example of variants, sequences encodmg Cys residues that are not essential for 
biological activity can be altered to cause tiie Cys residues to be deleted or replaced with other amino 
acids, preventing formation of incorrect inti^olecular disulfide bridges upon folding or renaturation. 

Other variants are prepared by modification of adjacent dibasic amino acid residues, to 
enhance expression in yeast systems in which KEX2 protease activity is present EP 212^14 
discloses the use of site-specific mutagenesis to inactivate KEX2 protease processmg sites m a 
protein. KEX2 protease processing sites are inactivated by deleting, addmg or substituting residues to 
alter Arg-Arg, Arg-Lys, and Lys-Arg pairs to eliminate tiie occurrence of these adjacent basic 
residues. Lys-Lys pairings are considerably less susceptible to KEX2 cleavage, and conversion of 
Arg-Lys or Lys-Arg to Lys-Lys represents a conservative and preferred approach to inactivating 
KEX2 sites. 

Encompassed by the invention are oligomers or fusion proteins that contain FIL-1 theta 
polypeptides. Such oUgomers may be in tfie form of covalentiy-linked or non-covalenfly-lmked 
multimers, including dimefS,-trimeEs,or higher oUgomers. As noted above, preferred polypeptides are 
soluble and thus these oligomers may comprise soluble polypeptides. In one aspect of the invention, 
the oligomers maintain tiie binding ability of the polypeptide components and provide flierefor, 
bivalent, trivalent, eto., binding sites. 

One embodiment of tiie invention is dkected to oUgomers comprising multiple polypeptides 
Joined via covalent or non-covalent interactions between peptide moieties fused to the polypeptides. 
Such peptides may be peptide Unkers (spacers), or peptides tiiat have tiie property of promoting 
oUgomeri2ation. Leucine 2appers and certam polypeptides derived from antibodies are among tiie 
peptides that can promote oUgomerization of tiie polypeptides attached tfiereto, as described in more 
detail below. 

As one altonative, an oUgomer is prepared using polypeptides derived from 
immunoglobuUns. Preparation of fusion proteins comprising certain heterologous polypeptides fused 
to various portions of antibody-derived polypeptides (including tiie Fc domain) has been described, 
e.g., by Ashkenazi et al., PNAS USA 88:10535, 1991; Bym et al.. Nature 344:677, 1990; and 
HoUenbaugh and Aruffo, "Constiuction of Immunoglobulin Fusion Proteins," hi Current Protocol.'; in 
TmrniinnloprY, SuppL 4, pp. 10.19.1 - 10.19.11, 1992. 

One embodiment of the preset invention is directed to a dimer comprising two fusion 
proteins created by fusing a polypeptide of tfie invention to an Fc polypeptide derived from an 
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antibodyr A gCTi:ei^fil§ion^endddmgitixelpoly|)ep fusion;*protein^is«insezteid m 

e;q)ression- vector. ■ Pdlypeptide/Fc^'fiision- prot^^ 

reeombinaTifaexpi3sssiQn%veetor^>and»aHowed4^ antibiody^oleGules, whereupon 

5 r Th^teim^F^cd^e^^ 

ii]adeliq>iof4thl^i!Ff»regl!^rof«&^ of thcFc region, 

Triincated^fcurms of ^sueh-polypeptides containing the-hinge region tliat promotes dimerization are also 
included. Preferr^^pplypeptides comprise an Fc polypeptide derived from a human IgGl antibody. 
Orie^suitz^Jie Fctpolypeptide^ described in PCT application WO 93/10151, hereby 

lOli inqoxporated byAreference, is a single chain polypeptide extending from the.N-temiinal hinge region to 
the#nati3^eiv@^£raazEfausi^^ region of a human^IgQrl^antibody. Another^useM Fc polypeptide is 
the-Fc^mutein^describ^/in U.S:;Patent 5,457;035landfin?BJumMet al., fifi® 19945- 
incoiporated hereinsby^ref^eneefiiKl^ nrmt^eisnd^tical«to that of theiw^ 

native Fc sequence presented in Wti93/,10l5 1, exfcept tiUSi^ai^b acid4f^^ from lieu 

15 to Ala, amino acid 20 Ms^^been changed frbm^Leu to Glu, and>amino acidL^^ffiasibe^it changed from 
Gly to Ala. The mutein exhibits reduced affinity for Fc receptors. 

The above-described fusion proteins comprising Fc moieties (and^oligomers formed 
therefrom) offer the advantage of facile purification by affinity chromatography over Protein A or 
Protein G columns. 

20 In other embodiments, the polypeptides of the invention may be substituted for the variable 

portion of an antibody heavy or light chain. If fusion proteins are made with both heavy and Ught 
chains o£an antibody/|it is possible to form an oligomer with as many as four polypeptide .■ 
extracellulariiegipns.^ 

OUggmers::ofi£h%E3ges^^ % 

ist described?BfefemCMth?©r^iffi^^^ Amsng^h^joiablg^ 

liiiksrssure^thosetdescrilSgaftin J^^ l-i^J^O/jfid^rgM^S^^S^K^ by** 

referencer^ A^Df^^S^^se^u^^ and in the 

same^reading frame-asrthei^N^se^^ 

technique^st Foi: examplef'a eh^mi^all^^syiitbesized oligonucleotide^encoding the^linker may be ligated 
30 betweenitheisequences:wJbi«g^^cul^^ a fusion proteiiijiCon^>rises from two to four 

solublShpoLypQP^d^iioftth^inyenti^f linkersr 
AnQyieo^^^^'^fo^r-^preparingi^ 

Leuciiietzipper#ddmains?are;peptidbsit^ the proteinstin^which they*are^^ 

fdund. Leucine^^ppj^rsitwezevori^iu^ DNA^binding proteins (Landschulz^et al., 

35 Science 240: 1759, 1988v)^^and have since been found in a variety of different proteins. Among^^the 



is:? 



- ' (? 

wo 01/55211 



PCT/US0iy02514 



known leucine zippers are naturally occurring pq>tides and derivatives thereof that dimeaize or 
trimerize. 

The zipper domain (also referred to herein as an oligomerizing, or oligomer-forming, domain) 
comprises a lepetitiye heptad repeat, often with four or five leucine residues interspaised with other 
5 ammo acids. Examples of zipper domains are those found in the yeast transcription factor GCN4 and 
a heat-stable DNA-binding protein found in rat liver (C/EBP; Landschulz et al.. Scietice, 243:1681, 
1989). Two nuclear transforming proteins,/<?5 and jun, also exhibit zipper domains, as does the gene 
product of the murine proto-oncogene, c-myc QLandschulz et al.. Science, 240:1759, 1988). The 
products of the nuclear oncogenes /oj aaidjun comprise zipper domains that preferentially form 

10 heterodimers (CShea et al.. Science, 245:646, 1989; Tumer et al.. Science, 243: 1689, 1989). The 
zipper domam is necessary for biological activity (DNA binding) in these protems. 

The fusogenic proteins of several different viruses, mcludmg paramyxovkus, coronavirus, 
measles virus.and many retroviruses, also possess zipper domains (Buckland et al.. Nature, 
338:547,1989; Britton, Nature, 353:394, 1991; Delwart and Mosialos, AIDS Research and Human 

15 Retroviruses, 6:703, 1990). The zipper domams in these fusogenic viral proteins are near the 

transmemhranexegion of the protems; jt has been suggested that the zipper domains could contribute 
to the oUgomeric structure of the fusogenic protems. OUgomerization of fusogenic viral protems is 
mvolved in fusion pore formation (Spruce et al, Proc. Natl. Acad. ScL U.S.A., 88:3523, 1991). Zipper 
domains Jiaye alsQ been recently reported to play a role m oUgomerization of heat-shocfc tomscription 

20 factors (Rabindran et al., Science, 259:230, 1993). 

' 23pper domains fold as short, parallel coiled coils. (CShea et al.. Science, 254:539, 1991) 
The general architecture of the parallel coiled coil has been well characterized, with a "knobs=-into- 
holes" packing as proposed by Crick in 1953 (Crick, Acta Crystallogr. 6:689, 1953). The dimer 
formed by a zipper domain is stabilized by the heptad repeat, designated {abcdefg\ according to the 

25 notation of McLachlan and Stewart, /. Mol. Biol, 98:293, 1975, in which residues a and ^/ are 

generally hydrophobic residues, with d being a leucine, which line up on the same face of a helix. 
Oppositely charged residues conmionly occur at positions g and e. Thus, m a parallel coiled coil 
formed from two helical zipper domams, the "knobs" formed by the hydrophobic side chains of the 
first helix are packed mto the "holes" formed between the side chains of the second helix. 

30 The residues at positirai d (often leucme) contribute large hydrophobic stabilization energies, 

and are impcwtant for oligomer formation (Krystek et al.. Int. J. Peptide Res., 38:229, 1991). Lovejoy 
et al., Saence, 259:1288, 1993, recently reported the synthesis of a triple-stranded a-heUcal bundle m 
which the heUces run up-up-down. Their studies confirmed that hydrophobic stabilization energy 
provides the main drivmg force for the formatiixi of coiled coils from heUcal monomers. These 

35 studies also indicate that electrostatic intaactions contribute to the stoichiometry and geometry of 
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262:1401, 1993. 

Examples^of leueine zipper^domains suitable for producingtSplubletoUgomerictproteins are 
desGriKwfcmtEC^ '^ppUeatiomW® 

5:m protem^©T(«EID)?deseribSdimiMop^ IPPII^jfeheiiebylSmec^^ 
reference.^ Themse^oM modifiSa4^JGine*zippeMha^^ for^s1able^tHmeri2ation*of ^ai-M 
protein'^fused thereto is described-in^F^low et al., SemirL InumawL, 6:267-278, 1994. Recombinant 
fusioubproteins comprising.a soLuble&pglypgptide^fused to a leucine zipper peptide are expressed in 
suitable host cells, and theSsoluBleToUf cmeilth^ is recovered from the culture supernatant 

lO-/- Certain leucine,2ipper^moietiestpreferentially form trimers. One exan^le is a leucine zipper 

deiived%fromdung4!Surfaetanjhpiotei^P^ in^^Hoppetettals^j F-EBSfZ>ftejrj;.344:491, 

1994,.and*in''UrS..Pitent:5;W6',805llhereby#inG^^ 
SPD2dedyeddeueinei2ippe»pgptid^(E^^ 

Ghi Ghi^alvGlu,AiaiI^u'Gln Glf GlQv^al 0© Pfi^^phi-Tji^ 
15" Another example, o&a leucinev2df^er«t^ promotes trimerizationQSfa«peptide*compnsing the 

amino acid sequence Arg Met Lys Gin lie Glu Asp Lys lie Glu Glu He Leu Ser Lys^lle Tyr His He 

Glu Asn Glu lie Ala Arg lie Lys Lys-Leu He Gly GluvArg (SEQ ID NO:21)j as rdescribed in U.S. 

Patent 5,716,805. In one alternative embodiment, an N-temiinal Asp residue is added; in another, the 

peptide lacks the N-tmninal Arg residue. 
20 Fragments of the foregoing zipper peptides that retahi the property of promoting 

oligomerization may be employed as well. Examples of such fragments include, but are not limited 

to, peptides lacking^ne or two of ithetl^^tenninal^ioriC-tenninal residuesipresented*in,the foregoing 

amiuoi^aeid sequencg^Leucine zipg^^ 

peptides^e:g,, ^v/a conlervative substit^^(s)^inithg^ti|e^amiaoiacidr$eq^^ thespeptide*s 
25» abiUfyi^to promOQtetoligbipsr^ 

OtKer:peptideSiaenved frofi^attiflflytecQum^,!^ 
prepaidn^g'^tnineri^oUgbmersr^^ 

emplG§):S®In^pfflrti^^ are replae^^iby 

isoleucirie^residufesr^Such peptides«Gompmsii^^^ may^bS^referredato^asisoleucine zippers, but 

30 are encompassed by^the^teimdleucinemppeFs^ias.emp^^^ 
ProduetichitQf<P51v;peptides*andiPolv^ 

:^qpression,#isolationtandjip]U]Mc^t^ 
be^accQixq}hshediby4canyj#suitabI&ltedn^ 

A^«isol2djedmueleic^acid>o&iftL<e«iinventidn^ 
35 sequence such as the pDC412 or pDC3 14 vectors, or the pMT2 or pED^expression^ivectors disclosed 
indBSttom;etjab§tl^ Ctoning^^GtomimA v 

L7^ 
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laboratory Manual, Elsevier, New York, (1985), in order to produce the polypeptide lecombinantly. 
Many suitable expression control sequences are known in the art. General methods of expressing 
recombinant polypeptides are also known and are exemplified in R. Kaufinan, Methods in 
Enzymology 185, 537-566 (1990). As used herein "operably linked" means that the nucleic acid of 
5 the invention and an expression control sequence are situated within a construct, vector, or cell in 

such a way that the polypeptide encoded by the nucleic acid is expressed when appropriate molecules 
(such as polymerases) are present As one embodunent of the invention, at least one expression 
control sequence is operably Imked to a nucleic acid of the invention in a recombinant host cell or 
progeny thereof, the nucleic acid and/or expression control sequence having been introduced into the 
10 host ceU by transformation or transfection, for example, or by any other suitable method. As another 
embodhnent of the mvention, at least one expression control sequence is integrated into the genome 
of a recombinant host cell such that it is operably linked to a nucleic acid sequence encoding a 
polypeptide of the invention. Ina further embodiment of the invention, at least one expression control 
sequence is operably linked to a nucleic acid of the invention through the action of a trans-acting 
15 factor such as a transcription factor, either in vitro or in a recombinant host cell. 

In addition, a sequence encoding an appropriate signal peptide (native or heterologous) «an be 
incorporated into expression vectors. The choice of signal peptide or leader can depend on factors 
such as the type of host cells in which the recombinant polypeptide is to be produced. To illustrate, 
examples of heterologous, signal peptides that are functional in mammaUan host cells include the 
20 signal sequence for inlerleukin-7 (IL-7) described in United States Patent 4,965, 195; the signal 
sequence for interleukin-2 receptor described in Cosman et al.. Nature 3 12:768 (1984); the 
interieukin-4 receptor signal peptide described m EP 367,566; the type I interleulda-l-receptor signal 
peptide described in U.S. Patent 4,968,607; and the type H interleukin-1 receptor signal peptide 
described in EP 460,846. A DNA sequence for a signal peptide (secretory leader) can be fused in 
25 ftame to the nucleic acid sequence of the invention so that the DNA is mitiaUy transcribed, and the 
mRNA translated, into a fusion polypeptide comprismg tiie signal peptide. A signal peptide fliat is 
functional in the intended host cells promotes extiaceUular secretion of tiie polypeptide. The signal 
peptide is cleaved from tiie polypeptide upon secretion of polypeptide fi-om die cell. The skilled 
artisan will also recognize that the position(s) at which die signal peptide is cleaved can differ fiom 
30 tiiat predicted by computer program, and can vary according to such factors as the type of host cells 
en^loyed in expressing a recombinant polypeptide. A polypeptide preparation can include a mixture 
of polypeptide molecules havmg different N-tenninal amino acids, resulting from cleavage of tiie 
signal peptide at more than one site. 

EstabUshed metiiods for introducing DNA into mammalian cells are described in Kaufinan, 
35 R.J., Large Scale Mammalian Cell Culture, 1990, pp. 15-69. Additional protocols using 

conmierciaUy available reagents, such as Lipofectamine Upid reagent (GibcomRL) or Lipofectamine- 
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74W; 198^7 IiS»additibQ^ele^tFbpomtion^can«be us^ transfectimanimaliSfacdlg^usmgtCQa 
procedu];es;isucbtaSrthose in^Sambrool&et al. (MoleculaKjGlomng:uA Laboratoj^r'Mdnual^ 2 ed. VoL 1- 
3, Cold»SpCTigtPgi^er"I^b(M^^ perfonned 
5 usiiig^metfaljdSkiSs^^ KSufinan et-ali 

reduGtasetCDHFR^^resistance. A suitable strain for DHFR selection can be CHO strain DX-B 11, 
whiehtis deficient^ DHFR (Urlaub and Chasin, Proc, Natl Acad. Set USA 77:4216-4220, 1980). A 
pl^noidtexpressing the DHFR cDNA can be introduced into strain DX-B 1 1, and only cells that 

10;^^ containvthe^plasmid can grow in the appropriate selective media. Othe»: examples of selectable 

maFkers9fi3atjDcan«te^^^ into an expression vector incIudeicBNAstconferxingtiiesistance to 

antiMt^fics^ucfa3as^G418 and hygromy<dn B. Cells harboring theiyectOBcanibe^selectedron the basis 
ofiiesistaniseilsathesefcoixilK^ 

MtStnsifively, gene prGNSSSS^an be«ob@5b^^ r^dbmbmationtior " 

15 targeting," techniques. Such techniques enq>loyrthe>intFoductLon of exogenouSftranseription control 
elements (such as thfe CMV promoter or the like) in a particular predetermined'site on the genome, to 
induce expression of«the endogenous-nucleic acid sequence of interest (see, for example, U.S. Patent 
No. 5,272,071). The location of integration into a host chromosome or genome can be easily 
determined by one of skill in*theait,^ven the known location and sequence of the gene. In a 

20 preferred embodiment, the present invention also contemplates the introduction of exogenous 
transcriptional control elements in conjunction with an amplifiable gene, to produce increased 
amounts of theigenej^nfpduct, again, without the need for isolation of the gene sequence itself from the 
hdstt^U.^ 

A^nunilS^ df .^^s'^of ^ 

25Z Mami^^ line;^&monk^3^^j^^ 

darikedfixfe^ 

ymmi^ytVdl^iEMBWJ. 10!l^S£t; im^T^huinani^M 
30 human3Gblo2QSteells^other-itransformue4«^ 
fi^m^inmtFd^xdtitp&^of^fn^^ 

TrSnS^itipt^^^f cellfexpressionr 
v6stc9!sfcanibetexdsldp^om4v 

sequences!^ arevdei]ivedt#om%polydma4viFusf a 2,.simian«vims'^40f(S¥^); andehumanir 

35 cytomegalovirus.; DNA sequences derived from the SV40 viral genome^ forjexample, SV40 origin, 
early«andiilateipromc4e]^exihEp^ 
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geoestic elonents for expression of a structural gene sequence in a mammaTi^n host cell. Viral early 
and late pronaoters are particularly useful because both are easily obtained from a viral genome as a 
fragment, which can also contain a viral origin of replication (Fiers et al.. Nature, 273:1 13, 1978; and 
Kaufrnan, Meth. in Enzymology, 1990). SmaUer or larger SV40 fragments can also be used, provided 
5 the approximately 250 bp sequence extending from the Hind HI site toward the Bgl I site located in 
tfie SV40 viral origin of replication site is included. 

Additional control sequences shown to improve expression of heterologous genes from 
mammalian exinsssion vectors include such elements as die expression augmaiting sequence element 
(EASE) derived from CHO cells (Morris et al.. Animal CeU Technology , pp. 529-534, 1997; and PCT 
10 Application WO 97/25420) and the tripartite leader (TPL) and VA gene RNAs from Adenovirus 2 
(Gingeras et al., J. Biol Chem., 257:13475-13491, 1982). The internal ribosome entry site (IRES) 
sequences of viral origin allows dicistronic mRNAs to be translated efficiently (Oh et al.. Current 
Opinion in Genetics and Developmetit, 3:295-300, 1993; and Ramesh et al.. Nucleic Acids Jtesearch, 
24:2697-2700, 1996). Expression of a heterologous cDNA as part of a dicistronic mRNA followed by 
the graie for a selectable mark^ (e.g. DHFR) has been shown to improve transfectabiUty of the host 
and expression of the heterologous cDNA (Kaufrnan, Meth. in Enzymology, 1990). Exemplary 
expression vectors that employ dicistronic mRNAs are pTR-DC/GFP described by Mosser et al., 
Biotechniques, 22:150-161, 1997, and p2A5I described by Morris et al.. Animal Cell Teclmology, pp. 
529-534, 1997. 

20 A useful high expression vector, pCAVNOT, has been described by Mosley et al., CeU, 

59:335-348,"1989. Other expression vectors for use in mammalian host cells can be constructed as 
disclosed by Okayama et al., {Mol. CeU. Biol, 3:280, 1983. A useful system for stable Jiigh level 
expression of mammali an cDNAs in C127 murine mammary epithelial ceUs can be constructed 
substantially as described by Cosman et al., Mol Immunol, 23:935, 1986. A useful high expression 

25 vector, PMLSV N1/N4, described by Cosman et al.. Nature, 312:768, 1984, has been deposited as 
ATCC 39890. Additional useful mammalian expression vectors are described in EP-A-0367566, and 
in WO 91/18982, incorporated by reference herein. In yet another alternative, the vectors can be 
derived from retroviruses. 

Another useful e^^ssion vectOT, pFLAG', can be used. FLAG' technology is centered on 

30 the fusion of a low molecular weight (IkD), hydrophilic, FLAG' marker peptide to the N-terminus of 
a recombinant protein expressed by pELAG' expression vectors. pDC31 1 is anoflifia: specialized 
vector used for expressing proteins in CHO cells. pDC31 1 is characterized by a bicisttonic sequence 
containing the gene of interest and a dihydrofolate reductase (DHFR) gene with an mtemal ribosome 
binding site for DHFR translation, an ej^ression augmeaating sequence element (EASE), die human 

35 CMV promoter, a tripartite leader sequence, and a polyadenylation site. 
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AltBimtivelsr^vitrmayiiib^ such^aisay^ast*' 
or in prokaiyotes such as bacteria: Pcttentially suitable yeast strains include Saccharomyces 
ceievisiae, Schizosaccharomy^s.pombe, Kluyyeromyces strains,wCaBdi(la» or any yeast strain capable 
of expressing heterologous ^polypeptides.. PotenliaEyjguitable.baisteiial strains include Escherichia 
5 coli. Bacillus subtilii^'SalnioneUa t3^him^uriuin^or^ expressing^ 

heterologous polypeptides. If We polypepti<^s*made>in«iyeast<f(^F^bacteria, it may be necessary to 
modify the polypeptide produced therein, for example by phosphorylation or glycosylation of the 
appropriate sites, in order to,obtain the functional pqlypeptide. Such covalent attachments may be 
accomplished using known'cbemical or enz3rEhatiG«methods. may also be produced 

10 by operably linking the isolated:,nucleic acid of^the invention to suitable control sequences in one or 
moie^insect expression vectorsnand«employing«gn?insectiexpressiomsys^^^ Materials and methods 
for baculovuiis/insect'cell expression-systems are^'Gonmieicially^iavailabl^in kit form from, e.g., 
Invitrogen, San DiegQ.^Calif., U.S.A. (the MaxB£LC®l]dyt)*^and^suGhJraeth0ds are well known in the art, 
as described in Summers and.SSaith, Texas Agricultural Experiment Station Bulletin No, 1555 (1987), 

15 and Luckow and SunimetsrEio^echnology 6:47 (1988). As used herein, an insect cell capable of 
expressing a nucleic acid of the^^present invention is "transformed." Cell-free translation systems 
could also be employedtto prpduceipolypeptides using RNAs derived from nucleic acid constructs 
disclosed herein. A host cell thatt<^comprises an isolated nucleic acid of the invention, preferably 
operably linked to at least one .expression control sequence, is a "recombinant host cell". 

20 Polypeptides of the invention may be prepared by culturing transfonned host cells under 

culture conditions««suitable to express the recombinant polypeptide. The resulting expressed 
polypeptide'^majrliKfeh fe^d*purffiSa*fr^bmisueh^'c^ from culture medium or cell extracts) ^sing 

knowffpfficifi£ati6n^^^^ Polypeptide 
purifi5&tidn>may^al^|^lude;'an?afBffiifyj^ bind to the polypeptide; 

25^ onetfertoorcTGolttmn^lt^s^^^ heparin-toyopearl® or 

CibaGrom«bluei3G^^Sepharose®^E^^ interaction 
clgQmatSgraphy^is or inmivinoafSnity 

chromatographyr^Altemative^^^ of the inventionrmay alsoibe expressed in a form 

which will facili&te purifi&tion; For^example, it may be expressed as a fusion polypeptide, such as 

30 those.of maltose^binding^pj)lypeptidei(^?l!BR)5 glutathione-S-transferase (GST) or thioredoxin (TRX). 

MtstfoBexpressi0ntandyg)iirifi2ationiof'Suc polypeptides are commercially available from New^ 

England^-BioIsabi^everly^MassOj^Ph^^ N.J.) and InVitrogen, respectiveljg THe 

polypeptideman9als^04be:tagged%with#amepit^^ purified by using a specific antibody 

directed^'to such epitope. One such epitope*(FLAG®) is commercially available from Kodak (New 

35 Haven^^iConn.). Finally, one or moreTeYerser:phase high perfonnance liquid chromatography (RP- 

HPE(Si)*steps employmg*hydf0phobiGfRi^HEE©lniedia;.e.g., silica^efclEiving pendant methyl or other 
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aliphatic groups, can be employed to further purify the polypeptide. Some or aU of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant polypeptide. Hie polypeptide thus purified is substantiaUy ftee of 
other mammalian polypeptides and is defined in accordance with the present invention as an "isolated 
5 polypeptide" ; such isolated polypeptides of the invention include isolated antibodies that bind to FIL- 
1 theta polypeptides, fragments, variants, bmding partners etc. The polypeptide of the mvention may 
also be expressed as a product of transgenic animals, e.g., as a component of the milV of transgenic 
cows, goats, pigs, or sheep which are characterized by somatic or germ cells containing a nucleotide 
sequence encoding the polypeptide. 

It is also possible to utilize an affinity column comprising a polypeptide-bmdmg polypeptide 
of the mvention, such as a monoclonal antibody generated against polypeptides of the invention, to 
affinity-purify expressed polypeptides. These polypeptides can be removed from an affinity column 
using conventional techniques, e.g., in a high salt elution buffer and then dialyzed into a lower salt 
buffer for use or by changing pH or other components depending on die affinity matrix utilized, or be 

15 competitively removed using the naturally occurring substrate of the affinity moiety, such as a 
polypeptide derived from the invention. In this aspect of the invention, polypeptide-bmding 
polypeptides, such as the anti-polypeptide antibodies of the invention or other polypeptides that can 
interact with the polypeptide of die invention, can be bound to a soUd phase support such as a column 
chromatography matrix or a similar substrate suitable for identifying, separating, or puri^fying cells 

20 that express polypeptides of the mvention on thek surface. Adherence of polypeptide-binding 

polypeptides of the invention to a solid phase contacting surface can be accomplished by any means, 
for example, magnetic microspheres can be coated with these polypeptide-bmding polypeptides and 
held in the incubation vessel through a magnetic field. Suspensions of cell mixtures are contacted 
with the solid phase that has such polypeptide-binding polypeptides thereon. Cells having 

25 polypeptides of the invention on dieir surface bmd to die fixed polypeptide-binding polypeptide and 
unbound ceUs dien are washed away. This affinity-bmding mediod is useful for purifying, screenmg, 
or separating such polypeptide-expressing cells from solution. Mediods of releasing positively 
selected cells from the solid phase are known m the art and encompass, for example, the use of 
enzymes. Such enzymes are preferably non-toxic and non-injurious to die cells and are preferably 

30 directed to cleaving the cell-surface binding partn^, Altemati vely, mixtures of cells suspected of 
containing polypeptide-e;q)ressing cells of die invention first may be incubated widi a biotinylat-d 
polypeptide-binding polypeptide of die invention. Tlie resulting mixture then is passed dirough a 
column packed with avidin-coated beads, whereby die high affinity of biotin for avidin provides die 
binding of die polypeptide-binding ceUs to die beads. Use of avidin-coated beads is known in die art. 

35 See Berensori, et al. 7, Cell Biochem,, 10D:239 (1986). Wash of unbound material and die release of 
the bound cells is performed using conventional methods. 
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fQr^co]2StruGting^tbe^polypeptid&^ known to those 

skillied in the art? The syntheciGaUyK;onstFacted^pol^Qgptide?sequence^ virtue of sharing primary, 
secondary or teitiaryi^structuiaband/or con£iFEnatr<3n^ jc^^ may possess 

5 biological properties«in<^comnidn^therewitfagvmclu(@a^ - 
employed as biologically active or inmiimdlogicalirsubstitut^^fGl&natitF purified polypeptides in 
screening of therapeutic compounds and^in immunological^processes for the development of 
antibodies. 

The desired degree of purity depends on th6 intended useiof :the»polypeptide. A relatively 
10 high degree of purity is desired when the polypeptide is to be administered in vrvo, for example. In 
such a case, the poIypeptides^arejipmMiedvsuGh^that^^^ to other 

polypeptides are detectablemponianaly^istby^SDS;!^^ (SDS-PAGE). 
It will be recognized by^oneisldll^iiihitheipeitinentfierd that^nmltiple^band^corresponding to the 
polypeptide can be visualized^ SDS^PAGE^'due to differential glycosy^t^n, differential post- 
15 translational processing, and^the»likei Most preferably, the polypeptide of ^the invention is purified to 
substantial homogeneity, as indidkted by a single polypeptide band upon analysis by 5DS^PAGE- 
The polypeptide band can be visualized by silver^staining, Coomassie blue staining, or (if the 
polypeptide is radiolabeled) by autoradiography. 

Useful signal peptides include the native signal peptide, or the native peptide may i>e replaced 
20 by a heterologous signal peptide or leader sequence. The choice of signal peptide or leader may 
depend on factors such as the type of host cells in which the recombinant polypeptide is to be 
produced. To illustrate, examplesjiof heteiologgus^tsignal peptidestthat^aie/fimctionalinmamrtialian 
host cells includathe>signal sequen^^fd^j^^letddgfl'TI^ States Patent 

4,965, 195;lthe signal'sequence fdr«int^uli^2^ceptoFd al.. Nature^ 312:768, 

25 1984;^tii^jmtgaieiiilm I intefleukin-l 

receptoi^Ksifnd'ipeptiaB desGrilp^^ 

Tli^3|jlSdS^:polypep fragments, 
variants^Ugomers^androthle^^ iiiay^b(gttest6d€€i?ti&^ability to bind the binding partner in any 

30 suitable^assay v.such:as.a conventional bindingtassay^To illustrate, the polypeptide may be labeled 
withm<sde*ti^GtabIS^]:eagent4[(e>g;|^a^^ that catalyzes a coldrimetric or 

fluorQ£p^fnq;reactibn;raiid;t^^ labeled eglyBeptidetisicdxitsgt&d^^ edUSt expressingitSet 

biriding^partneri^TK^ to remgj^^j^tmSbundvIib^lSd'^pc^ and the presence 

of4@^ibbutidvlabeMs detericnined^by^a suitable teclmique«ichosen'«according;tc>ithe nature of the label. 

35 One example of a binding assay procedureds^as follows. A recombinant expression vector 

containing^tbesbiiidingjpai^^ the art (^Cx 
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EBNA-1 cells in 10 cm^ dishes are transfected with tiie recombinant expression vector. CV-l/EBNA- 
1 cells (ATCC CRL 10478) constitutively express EBV nuclear antigen- 1 driven from the CMV 
immediate-early enhancer/promoter. CVl-EBNA-1 was derived from the African Green Monkey 
kidney cell line CV-1 (ATCC COL 70), as described by McMahan et al. {EMBO J. 10:2821, 1991). 

The transfected cells are cultured for 24 hours, and the cells m each dish then are split into a 
24-well plate. After culturing an additional 48 hours, the transfected cells (about 4 x 10^ cells/weU) 
are washed with BM-NFDM, which is binding medium (RPMI 1640 containing 25 mg/ml bovine 
serum albumin, 2 mg/ml sodium azide, 20 mM Hepes pH 7.2) to which 50 mg/ml nonfat dry milk has 
been added. The cells then are incubated for 1 hour at 3TC with various concentrations of, for 
example, a soluble polypeptide/Fc fusion protem made as set forth above. CeUs then are washed and 
incubated with a constant saturating concentration of a ^^I-mouse anti-human IgG in bindmg 
medium, with gentle agitation for I hour at 3TC. After extensive washing, ceUs are released via 
trypsinization. 

The mouse anti-human IgG employed above is directed against the Fc region of human IgG 
and can be obtauxed fix>m Jackson Immunoresearch Laboratories, Inc., West Grove, PA. The antibody 
is radioiodinated using the standarctchloramine-T method. The antibody will hind to the J?c portion 
of any polypeptide/Fc protein that has bound to the cells. In all assays, non-specific binding of 
antibody is assayed in the absence of the Fc fiision protein/Fc, as well as m the presence of the Fc 
fusion protein and a 200-fold molar„excess of urdabeled mouse anti-human IgG antibody. 

Cell-bound ^^I-antibody is quantified on a Packard Autogamma counter. Affinity 
calculations (Scatchard, Ann. KY. Acad. ScL, 51:660, 1949) are generated on RS/1 (BBN Software, 
Boston, MA) run on a Microvax computer. 

Anoth^ type of suitable binding assay is a competitive binding assay. To illustrate, 
biological activity of a variant may be determined by assaying for the variant's ability to compete with 
the native protein for binding to the binding partner. 

Con^titive binding assays can be performed by conventional methodology. Reagents that 
may be en^loyed in competitive binding assays include radiolabeled polypeptides of the invention 
and intact cells expressing the binding partner (endogenous or recombinant). Fbr example, a 
radiolabeled soluble FIL-1 theta fragment can be used to compete with a soluble FH^I theta variant 
for binding to cell surface FIL-l theta receptors. Instead of mtact cells, one could substitute a soluble 
binding partnei^Fc fusion protein boimd to a solid phase through the interaction of Ptotein A or 
Protein G (on the solid phase) with the Fc moiety. Chromatography columns that contain Protein A 
and Protein G include those avaUable from Pharmacia Biotech, Inc., Piscataway, NL 

Another type of competitive binding assay utilizes radiolabeled soluble binding partner, such 
as a soluble EDL I theta receptoi/Fc fiision protein, and intact cells expressing the binding partner. 
Qualitative results can be obtained by competitive autoradiographic plate binding assays, while 
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SoatGliaixi%pl§is?(fSpatGl^ b6uitili^«to geneiate 

quantitative results, 

USE OEFIL-1 THETA'NUQLEIC AODS^OR OLIGONUCI^OTIDESi fe- 

In*adcUtion5tOibeing used to express*polypeptideiSi^ described above, the nucleic acids of the 
5.^ inventiiohs«includiiig^BN!A, thereof danibe used: 

as probes to identifyinucleiGiacid'encodihg proteins of the*IL-l ligand and 
receptor families; 
to identify human^chromosome 2; 
to map genes *on^human*chromosome 2; 
10* to identify genes^assoeiatediwith certain diseases, syndromes, or other 

conditionsjfassociated withlhumanichromosome 2 

as single-stranded«sense oriantisense oligonucleotides, toiinhibit expression of 
polypeptid^steneoded by the FII^l thetatgenei^ 
to help det^t Hefective genesi^^in^an individual^fknd. 
15 for gene therapy. 

Nucleic acids described herein and*particularly fragments^of nucleic acids of this invention, 
oligonucleotides, find uses as probes or primers. Suitable oligonucleotide primers include those 
having at least about 17 contiguous nucleotides. In other embodiments, suitable oligonucleotides 
20 include at least 30, or at least 60, contiguous nucleotides of a DNA sequence of this invention. 

Preferably, the contiguous oligonucleotides, are firagments of SEQ ID NO: 1, SEQ ID NO:3 or SEQ 
ID NO: 14. 

Bec|jise:hQUi0lq5^^ species, e.g. 

SECn5;N©?rc;a^jconte|^l^^ ID NO:l or SEQ 

25 m}13QT33ri2y^^ species, using 

convi6ntionai«crossisp@cie^*55bn^ 

Usingrlaip:iKlejftgBlofiffie:ge^ set forth 

abovCi sets?bf dg^ffl^tBlsUgonucle^ as 
primeFs^etg., in^ol}mieraseiGbl^^ 
30 amplifiednu. 

AU^draippition^ofithl^nuc 
oligonuciaotide:is,ttcai]i^beiu§^^^ 

human<fj&hromospme)£,^asikweU'^^^^ ligand 
faibilyl members. Useful techniquesftincliidesi^but'' are not limited»to??.using^!the«sequence"or portions, 
35 including oligonucleotides, as a probe^inwaiious^well^known techniquesysuch as radiation hybrid 
ma^nngli^ghi];esolution);iin and: 

25:t 
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Southern blot hybridization to hybrid cell lines containing individual human chromosomes Oow 
resolution). 

For example, chromosomes can be mapped by radiation hybridization. PGR is perfbnned 
using tfie Whitdiead Institute/MIT Center for Genome Research Genebridge4 panel of 93 radiation 
hybrids 

(http://www-genome. wi,mit.edu/ft p/distributiQn/h iiTTian 5;T5: mlP>^<;f>^/jnlyQ7/ri.Tr.ap/g^^^^ri^g^ 
1). Primers are used which lie within a putative exon of the gene of interest and which amplify a 
product from human genomic DNA, but do not amplify hamster genomic DNA. The results of the 
PCRs are converted into a data vector that is submitted to the Whitehead/MTT Radiation Mapping site 
on the mtemet (http://www-seq.wi.mit.edu). The data is scored and tiie chromosomal assignment and 
placement relative to known Sequence Tag Site (STS) markers on the radiation hybrid map is 
provided. The following web site provides additional information about radiation hybrid mapping: 
http://www-genome.wi.rrdLedu/ftp/distribution/human_STS_relea^ 
07-97.INTRO.html). 

As set forth below, tiie DNA of SEQ ID NO: 1, has been mapped by high-tinroughput-shotgun 
sequencing to the 2ql l-12.xegion of human chromosome 2. Human chromosome 2 is associated with 
specific diseases which include but are not limited to glaucoma, ectodermal dysplasia, insulin- 
dependent diabetes mellitus, wrinkly skin syndrome, T-ceU leukemia/lymphoma, and tibial muscular 
dystrophy. Thus, the nucleic acids of^EQ ID NO:l, SEQ ID NO:3, or a fragment^tiiereof can be used 
by one skflled in the art using well-known techniques to analyze abnormaUties associated with gene 
mapping to chromosomes 27 This enables one to distinguish conditions in which this marker is 
rearranged or deleted. In addition, nucleic acid fragments of SEQ ID NO: 1 or a fr^agment thereof can 
be used as a positional marker to map other genes of unknown location. 

The DNA may be used in developing treatments for any disorder mediated (direcfly or 
indirectiy) by defective, or insufficient amounts of, the genes corresponding to the nucleic acids of the 
invention. Disclosure herein of native nucleotide sequences permits the detection of defective genes, 
and the replacement thereof with normal genes. Defective genes may be detected in in vitro 
diagnostic assays, and by corc^arison of a native nucleotide sequence disclosed herein with that of a 
gene derived from a person suspected of harboring a defect in this gene. 

Other useful fragments of the nucleic acids of the present invention include antisense or sense 
oligonucleotides comprising a single-stranded nucleic acid sequence (either RNA or DNA) capable of 
bindmg to target niRNA (sense) or DNA (antisense) sequences. 

Antisense RNA and DNA molecules of the present invention act to directiy block the 
translation of mRNA by hybridizing to targeted mRNA and preventing polypeptide translation. 
Antisense approjaches involve the design of oUgonucleotides (either DNA or RNA) that are 
con5>lementary to a FIL-1 theta mRNA. The antisense oligonucleotides will bmd to the 
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invention^ absolute complementarity; altfabugh preferred; is notrequiredtr^-A^sequence-^' 
"complementary" to a portion of a nucleic acid, as referred to herein, meanSfa»sequence.havingM^ 
sufBicient complementa]ily^to be able%to^hybridize with:themucleic:acid!!fefSc|^ (or 

5 triplex^as«appropnate)iHiiIsK 

duplexc^BNA may thus'^beitestedTior^triplex-fdraiation-may'be^assayed. . TbE'^abili^toihybndiz^ will 
depend on both the degroei of^complementarity and the length of the antisensemucleic^acid. Preferred 
oligonucleotides thatarpAepmpl^entai^^to the S' end^pf tfaermessagg, :e.£^,^tibe^/^tEanslated 
s€^^encfi»;upzto)and<includfia|Sl£^^ 

lOu. toUtbei^ r or 3'Snon^txans]ated;^non^odiQg<re^p^ the coding 

regioas^tareiUseM^infainaQtis^^ 

OhgQnucleotides^comid^iiaentary^toithel^^^^ untraiislated'^regipniofithetniBiM;^^ the 

■A 

compl^ent;o£therAW@l^taitTcodon:«r^ 

and are preferably oligonucleotides raS^TgAfrom 6ltombout'€0%ucleotiides iMe^^ 
15 aspects the oligonucleotide is at least^'O'nucleotides; at least^^ll^hucleotide^^ iiucldotides or 

at least SO nucleotides. The oligonucleotides can be DNA or KKA or chimericsmixtures or derivatives 
or modified^ versions thereof, single^stcanded or double-stcandeds^Chimemc^oUgfg^ 
oligonucleosides, or mixed oligonucleotides/oligonucleosidesiof the inventionxan be^of several 
different types. These include a first type wherein the "gap" segment of nucleotides is positioned 
20 between S' and 3* "wing" segments of linked nucleosides and a second "op^ end" type wherein the 
"gap" segment is located at either the 3' or the 5* temiinus of the oligomeric compound (see, e.g.,UlS. 
Pat No. 5,9.85^664). OUgonucleotidestof theifif&fe or 
gapped^oUgopicleotides./iOhfl^u^^ 

"hbrnimers?l^or'''Wingmersi^T^ or 
25^ phosphatelMcld^nei^fOTdiexa^le^ 
oUgpnucleotid^cnayiu^^^ 

recept<fe*inmvo^fbr *aLgentS"^faSM(S^ aZ. , 

652rP©PPubUGati©n?N5SSNW® ^ 
30.^ agents; .(See^.^.g., Zoni.l988$iPha]m.^Res;r^5: 539^549)i The.*antisensemolecules should>beideliMered^ 
toiceUs^wMeh:expresstthefEII8£l^thie^^ 
fortfd^^erangianM5ensei]9NA>o&K{9^^t04Ce^ 
the(tissueior^ceUlderivaticm9Site»tor4modi&ed«an^^ 

(e,g. , antisense^linkedf'toipeptidesior^iantibodiesf that-spedfit expressed 
35 on the target cell surface) can be-administered systemically. However, it isxoften difficult to achieve 
intracdliftlar^goneentFati^ 



27: 



wo 01/55211 



PGT/USOl/02514 



Therefore a preferred approach utilizes a recombuiant DNA construct in which the antisCTse 
oUgonucleotide is placed under the control of a strong pol HI or pel H promoter. The use of such a 
construct to transfect target cells in the patient wiU result in the transcription of sufficient amounts of 
single stranded RNAs that wiU form complementary base pairs with flie endogenous FIL-1 theta gene 
5 transcripts and thereby prevent translation of the FDL-l theta mRNA. For example, a vector can be 
introduced in vivo such that it is taken up by a cell and directs the transcription of an antisense RNA. 
Such a vector can remain episomal or become chromosomally integrated, as long as it can be 
transcribed to produce the desired antisense RNA. Such vectors can be constructed by recombinant 
DNA technology methods standard in the art Vectors can be plasmid, viral, or others known in the 

10 art, used for replication and expression in mammalian cells. 

Ribozyme molecules designed to catalyticaUy cleave FIL-1 theta mRNA transcripts can also 
be used to prevent translation of FEL-l theta mRNA and expression of FIL-1 theta polypeptides. (See, 
e.g., per International PubUcation WO90/1 1364, pubUshed Oct. 4, 1990; US Patent No. 5,^24,519). 
Hie libozymes that can be used in the present invention include hammerhead ribozymes (Haseloflf 

15 and Gerlach, 1988, Nature. 334:585-591), RNA endoribonucleases (hereinafter "Cech-type 

ribozymes") such as the one which occurs naturally in Tetrahymena Thermophila (known as die TVS, 
or 1^19 IVS RNA) and which has been extensively described by Thomas Cech and collaborators 
(Ihtemational Patent AppUcation No. WO 88/04300; Been and Cech, 1986, CeU, 47:207-216). As in 
the antisense approach, the ribozymes can be composed of modified oligonucleotides <e.^. for 

20 improved stabiUty, targeting, etc.) and should be deUvered to cells which express the FEL-l theta 

polypeptide m vivo. A prefened method of deUvery involves using a DNA construct "encodmg" the 
ribozyme under the control of a strong constitutive pol m or pol H promoter, so that teansfected ceUs 
will produce sufficient quantities of the ribozyme to destroy endogenous FIH theta messages and 
inhibit translation. Because ribozymes, unlike antisense molecules, are catalytic, a lower mtraceUular 

25 concentration is required for efficiency. 

Alternatively, endogenous FIL-1 theta gene expression can be reduced by targeting 
deoxyribonucleotide sequences complementary to the regulatory region of the target gene (i.e., the 
target gene promoter and/or enhancers) to form triple helical structures that prevent transcription of 
the target FIL-1 theta gene. (See generally, Helene, 1991, Anticancer Drug Des., 6(6), 569-584; 

30 Helene, et al., 1992, Ann. N.Y. Acad. Sci.. 660, 27-36; and Maher, 1992, Bioassays 14(12), 807-815). 

Anti-sense RNA and DNA, ribo2yme, and triple helix molecules of the invention may be 
prepared by any method known m the art for the synthesis of DNA and RNA molecules. These 
include techniques for chemically synthesizing oUgodeoxyribonucleotides and oUgoribonucleotides 
well known m the art such as for example soUd phase phosphoramidite chemical synthesis. 

35 OUgonucleotides can be synthesized by standard methods known in the art, e.g, by use of an 
automated DNA synthesizer (such as are commercially available fromBiosearch, AppUed 
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BiSsysteixxsretc?). As«exasap^^ 

method ofSibinret aZ;T 1988; NufelrAidd§«RSSr*16:3209!fM be 
prepared by use^of controUed^pore^glassipolynier supports (Sarin etci.^ 1988f Proc. Natl. Acad. Sci. 
U^S.A^8S:f7J48^4Sfi)^Altg^ 
5 transGnptioiBofiildNl^si^ Sulh«I9(ST£^8El^ 
be^mcorporated«mtoia^wide»variety%^ 

such as the T7 or SP6 polymerase promoters. Alternatively, antisense cDNA constructs that 
synthesize antisense^RNA>«constitutiyely or inducibly, depending on the promoter used, can be 
introduced stablytiiitoicelliliiiesi«i 
10 Bidogenousitarget^genetexpression can also be reduced by inactivating or "knocking out" the 

targe^gene»or#itSi»prpnKter#using|tai^^^ seesSmithies, et al., 1985, 

Naturer317, 230-232l|^TeSiDasfandi^^ C^t5t,-503r512OTompspnjiet.al.v CeU 5, 

313-321). FoF^exaxDplei4|4mutant9aLoi]gfi^^ 

sequenee)'flanked by DNA hdmologquslto>the enddg^o or 
15 regulatory regions of the targej^g0e)y&an?be.med^withtorti'withou^^ and/or^a 
negative selectable mark^^ to transfect cells that express the target gene in vivo. Insertion of the 
DNA construct, via targeted homologous recombination, results in inactivation of the target gene. 
Such approaches are particularly suited in the agricultural field where modifications to ES (embryonic 
stem) cells can be used to generate animal offspring with an inactive target gene (e.g., see Thomas 
20 and Clapecchi, 1987 and Thompson, 1989, supra), or in model organisms such as Caenorhabditis 
elegans where the 'TRNA mterference" C*RNAi") technique (Grishok A, Tabara H, and Mello CC, 
2000, GenetiG:q:equirementsfOT'inheritence.of ^ C. elegans,^Sciencer287 (5462): 2494:^2497), 
or the'^mtroduMdffilf ;^SsgaQ^ 

2000r*Tranrsgene=nfeaiatg^^ (13): 1578- 

25 158a)iaremsed'^t6^iiflBpi]lFffi^ can?be 
adaj^Mrfpf^nseiMTht^Q^ coifstiiilE^tsiare or 

targgted*tb^iabLe:sg^ 

OrgaBiiismstha^hi^ corresponding 
to'the'nucleic^acid'^sequenc^tdiS&Msed^irSie gene expression 

30 can.be?acUeved<through:theiuseiofiFantisense>tnucleie and/or cleave the 

mKNAvitcansGdbe4>£rpm:i&^^ Sci. 15(7): 250-254; 

I^vaiosl^«efoaln*19S^fBiSfehem*Mol^^ 

Rls:«M@h#Bi@l9iS8^1-390s«rTrai^^i gene<s) Gorresppndihg 

to the nucMG^acid^Jsequeneesf di&lc)^*fereinffcpreferably p 
35 genetic constructs that are?stably^maintained within the transfonned ceUs and their progeny, are 

pravidedfs;jrfSnsgCTic«animals«dia@ gene 
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expression levels, or that change temporal or spatial pattraas of gene expression, are also provided 
(see European Patent No. 0 649 464 B 1). In addition, organisms are provided in which the gene(s) 
corresponding to the nucleic acid sequ^ces disclosed herein have been partially or completely 
inactivated, through insertion of extraneous sequences into the corresponding gene(s) or through 
5 deletion of all or part of the corresponding gene(s). Partial or complete gene inactivation can be 

accon^jlished through msertion, preferably foUowed by imprecise excision, of transposable elements 
(Plasterk, 1992, Bioessays 14(9): 629-633; Zwaal et al., 1993, Proc. Nad. Acad. Sci. USA 90(16): 
7431-7435; Qark et aL, 1994, Proc. Nad. Acad. Sci. USA 91(2): 719-722), or through homologous 
recombmation, preferably detected by positive/negative genetic selection strategies (Mansour et al., 

10 1988, Nature 336: 348-352; U.S. Pat. Nos. 5,464.764; 5.487,992; 5,627,059; 5,631,153; 5,614,396; 
5,616,491; and 5,679,523). These organisms with altered gene expression are preferably eukaryotes 
and more preferably are mammals. Such organisms are useful for the development of non-human 
models for the study of disorders involving the corresponding gene(s), and for the development of 
assay systems for the identification of molecules tiiat mteract with the polypeptide product(s) of the 

15 corresponding gene(s). 

USE OF FIL-1 TH HTA POLYPHPTIDES AND FRAGMENTS 

The polypeptides and firagments of polypeptides described herein find many uses fliat include, 
but are not limited to, theibllovdng: 
20 - Purifying proteins and measuring activity thereof 

DelivCTy Agents 

Therapeutic and Research Reagents 
Controls for peptide fragmentation 
Identification of unknown proteins 
25 - Identification of compounds that alter activity 

Pr^aration of Antibodies 
Each polypeptide of the present invention finds use as a protein purification reagent. The 
polypeptides may be attached to a solid support material and used to purify binding partner proteins 
by affinity chromatography. In particular embodiments, a polypeptide (in any form described herein 
30 that is capable of binding a bmding partner) is attached to a solid support by conventional procedures. 
As one GXBxxxple, chromatography columns containing functional groups that will react with functional 
groups on amino acid side chains of proteins are available (Pharmacia Biotech, Inc., Piscataway, NJ). 
In an alternative, a polypeptideflFc protein (as discussed above) is attached to Ptotein A- or Protein G- 
containing chromatography colunms through interaction wifli the Fc moiety. 
35 The polypeptide also fmds use in purifying or identifying cells that express the binding 

partner on the ceU surface. Polypeptides are bound to a solid phase such as a column chromatography 

30 
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imt^bc orm^similBi^ldli^ 
pol}^e^tidesiand«held^m»antinGubatida^ 

contaiaingsjOieibinding^parfi^ are contactedH\vithitheisoHdiphaseihaying the 

p^lypgptides&diue^^ the fixed 

5 pol^^^isplidgs^and^mifel^^ 

AlleinialivelyiHth^po^ then mcubated with 

cells to be tested for biiidmg partner expression. After incubation, unbound labeled matter is removed 
and the presence or absence of the detectable moiely on the cells^is determined. 

In^a fuuFther alternative^mixtm:es^o&c^ expressing the bindmg 

10^. partner-are incubated with biotinylated^pplypeptides. Incubatiomperiods«aieitypically at least one 
hour«miduzalionitoiensuroisu£&cient^ a column 

packed%with^yidint^oated;;beads^whe^ of 
th^'desiied)6eUStOj:the*-beads^K al., /. 

Cell9B0€hem.,AOU:2^ 

15 cells, are performed usingj^nvenfional»methods.«^ 

Polypeptides of this-invention also find use in measuringvthe bioldgieal activity of the binding 
partner protem m terms of their-binding^affiiiity . Polypeptidesithus may^be^enqyloyed by those 
conducting "quality assurance** studies, e.g., to monitor shelf life and stabili%cof protein under 
different conditions. Accordingly, polypeptides described herein are useful in a binding affinity 

20 studies to measure the biological activity of a binding partner protein that has been stored at different 
temperatures, or produced in different cell types. Polypeptides of the invention may be used to 
detennine wheth^«biolop<^vactLvity#isfretain^^^ 
chemical m@(Mlp^6i3^ 

partn^^prot6iSlis^l^mpaipd^ det(SS^anyi{ad^rse 
25 impactxdf^lfil^l^odifi^lii^ a 
biiidiiig'fpaiM^^roteiS^ 

PSB5)eptiaetfdi^ or 
the^rapNeutic9agent§^tt£u::hedvt]^^ 
polypeptidesi>thusrGan«benisedst^^ 
30 types;f ound-sto expn^Sfthetbindmgf p^prtn^iC^^ surface)m7in vitro^ovein viva procedures^ 

D^Betabl|!(diligaip>sdy)iand«th£a^ 
but arejUOtUixniteU^tibistpxiilSi^ot 

that cataly^iatc0l^pi£iBtn?^^^ beings 
chosemaccordiSg4toitheiintended»appUcktion. Among the^^toxins are ricinfirabiin9tdiphthbria toxin, 
35 Pseudornonas:aemgiriosa Gxoto:6nrAt ribosomal inactivating proteins, mycotoxinsdsuch as . 

t!i6hQ]heemes;ian(^cieiiyati^€^^ for 
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35 



diagnostic use include, but are not limited to, ^"^l, «*»Tc. "V and '<Br. Examples of 
radionuclides suitable for therapeutic use are "'l, ^"At, "Br, ***Re, ^**Re, ^"Pb, ^^"Bi, *"^d, "Cu, and 



"Cu. 



Such agents may be attached to the polypeptide by any suitable conventional procedure. The 
5 polypeptide comprises functional groups on amino acid side chains that can be reacted with functional 
groups on a desired agent to form covalent bonds, for example. Alternatively, tiie protein or agent 
may be derivatized to generate or attach a desired reactive functional group. The derivatization may 
involve attachment of one of the bifunctional coupling reagents available for attaching various 
molecules to proteins (Pierce Chemical Company, Rockford, Illinois). A number of techniques for 
10 radiolabeling proteins are known. RadionucUde metals may be attached to polypeptides by using a 
suitable bifunctional chelating agent, for example. 

Conjugates comprising polypeptides and a suitable diagnostic or therapeutic agent (preferably 
covalentiy linked) are tiius prepared. The conjugates are administered or otfierwise.employedin an 
amount appropriate for the particular application. 
15 Polypeptides of the invention and polypeptide variant of tiiis invention may be thaapeutics 

for disorders mediated (direcdy or indirectiy) by defective, or insufficient amounts-of tiie 
polypeptides. These polypeptides may be administered to a mammal afflicted with such a disorder. 

The polypeptides may also be employed m inhibiting a biological activity of tiie bmdmg 
partus, in in vitro or in vivo procedures. For example, a purified FlL-1 tiieta polyp^de, fiagment, 
20 or variant of SEQ ID NO:2 or polypeptide fiagment or variant of SEQ ID NO:4, or a fragments of 
SEQ ID NO:15, can be used to mhibit bmding of endogoious FIL-1 flieta to its ceU surface receptor. 
Biological effects that result from flie bmdmg of FEL-l theta to its endogenous receptors <M-.«Bc^tor 
are inhibited by blocking the binding and subsequence signal transduction. 

Polypeptides of the invention may be administered to a mammal to treat a disorder mediated 
25 by one or more binding partners of tiie polypeptide. Such binding partner-mediated disorders include 
conditions caused (direcfly or indirectiy) or exacerbated by the binding partner. 

Con^)ositions of tiie presCTit inventiaa may contain a polypeptide in any form described 
herein, such as native protems, variants, derivatives, oUgomers, and biologically active fragments. In 
particular embodiments, the composition conq)rises a soluble polypeptide or an oUgomer compiismg 
30 soluble polypeptides of the invention. 

For purposes of tiiis disclosure, tiie terms "iUness," "disease." ♦'medical condition," "abnormal 
condition" and the like are used interchangeably witii the term "medical disorder." ITie terms "treat", 
•treating", and "treatment" used herem include curative, preventative (e.g. , prophylactic) and 
paUiative or ameUorative tieatinenL For such tiierapeutic uses. FH^l tiieta polypeptides and 
fragments, FIL-1 tiieta nucldc acids encoding tiie FIL-1 tfieta family polypeptides, and/or agonists or 
antagonists of the FEL-l tiieta polypeptide sach as antibodies can be administaed to tiie patient in 
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needijtli&bugh^wellrkntimai^^ 

anyrformfdesciibed'heiem^ such asjtiiative«i)olypeptides, variantsi^deiivativesvsoligomers/aiid " 
Uologi(^y4aGdve*£ragiiients«^^ embodiments, thexomp^ssidoa^cpmpdsesra soluble 

5 Infpi|a^cingi^Sroi^iE^ 

e£Gsbdve«amonnt^oM^theiapeutic'a^ having a 

condidon'^to be- treated, preferably to treat or ameliorate diseases associated with the activity of a FIL- 
1 theta^r^IL^l family polypeptide. "Therapeutic agent" includes without limitation any of the FDL-l 
th^taipplj^^eptides^ fragments, and variants; nucleic acids encoding the FIL-1 theta polypeptides, 
10?^ fragments^andwariants; agonists or antagonists of the FDL-l theta polypeptides such as antibodies; 
EII^Kth^^lpol5^|ptideibinding partners; complexes formed from. thevMI^^rl^thetaipply^pti^ 
fegments?&varimts?iandsbinding4j^^ As^^usediherein^the tennd'thecapeutic^yieffdbtive 

amount^nieamtth6iftot^iamount^Qf<g^ch^^ 

phaixni£seu.tical»compositi<on of me^cl^^thati^is su£&^nt^t0^sh3:^^a*mea^^ 

15 treatmeiit, healing,^preyention onamelioration of^the^ielevant^medicsa ^ondMot^iVor^ran^inGreas in rate 
of treatment, healing, prevention or amelioration of suchxonditions. When-applied to an^individual 
therapeutic agent or active ingredient, administered alone, the term refers to that ingredient alone. 
When applied to a combination, the term refers to combined amounts of the ingredients that result in 
the therapeutic effect, whether administered in combination, serially or simultaneously..^ used 

20 herein, the phrase "administering a therapeutically effective amount" of a therapeutic agent means 
that the patient is treated with said therapeutic agent in an amount and for a time sufiicieiit to induce 
an improvement, and preferably^a sustained impiovenient^infatdeast onefindicator^that jsfl the 
sevenly«.of.the:disorder.'^<Aju^i^ 
iniproyementontat ISia^ 

are^adrninisteredttoitfae'^patientifisu^^tq 

the'extent^of^the*p^ent|s^iUiress'^^ andttinl^of the 

treatm)^tis;suffi15ient$i^^ 

examir^on^bf^thB^patii^t^prioFtdT^ agent 
30 Preferablyv^the baseline^exanunationtis^donei^wi the first dose. If 

tligithempeptic«agent»is«betng|adm^^ is administered as 

Rfyjn^agpragriigangpQgsm^^ 

th^f!^^utic:agentsii5uch!£&iOi^^ 

improverQent«over4baseline''fO]sith^vchosen^indicator'or m IcSitreating chronic conditionsrthis 

35 degree of improvement is:obtained by repeatedly adnunistering this ^^medicament over a period of at 
least«a)montteoimiore$ie.^^fdx4$ot^ A^periodtofisone to 
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six wedcs, or cyea a single dose, often is sufficient for treating acute conditions. For injuries or acute 
conditions, a single dose may be sufficient Although the extent of the patient's iUness after treatment 
may appear improved according to one or more indicators, treatment may be continued indefinitely at 
the same level or at a reduced dose or fi^equency. Once treatment has been reduced or discontinued, it 
5 later may be resumed at the original level if symptoms should reappear. 

Dosing. One skilled in the pertinent art will recognize that suitable dosages will vary, 
depending upon such fectors as the nature and severity of the disorder to be treated, the patient's body 
weight, age, genwal conditicn. and prior illnesses and/or treatments, and the route of administration. 
Preliminary doses can be detramined according to animal tests, and the scaling of dosages for human 

10 administration is performed according to art-accepted practices such as standard dosing trials. For 
example, the therapeutically effective dose can be estimated initially from cell culture assays. TTie 
dosage will depend on the specific activity of the confound and can be readUy determined by routine 
experimentation. A dose may be formulated in animal models to achieve a circulating plasma 
concentration range that includes the IC50 (ie., the concentration of the test compound which 

15 achieves a half-maximal mhibition of synq)toms) as determined in ceU culture, while minimizing 
toxicities. Such information can be used to more accurately determine useful doses in humans. 
Ultimately, the attending physician will decide the amount of polypeptide of the present invention 
with which to treat each individual patient Initially, die attending physician will administer low 
doses of polypeptide of the pr&sent invaition and observe the patient's response. -Larger doses of 

20 polyp<5>tide of the present invention may be administered untU the optimal therapeutic effect he 

obtained for the patient, and at that point the dosage is not increased further. If is contemplates tJhat 
the various j^iannaceutical compositions used to practice the method of the present invention should 
contain about 0.01 ng to about 100 mg (pref(a:ably about 0.1 ng to about 10 mg, more preferably about 
0.1 microgram to about 1 mg) of polypei>tide of the present invention per kg body weight In one 

25 embodiment of the mvention, FIL-l theta polypeptides or antagonists are administered one time per 
week to treat the various medical disorders disclosed herem, in anothea: embodiment is administered at 
least two times jpex week, and in another embodiment is administered at least three times per week. If 
injected, flie effective amount of FDL-l theta polypeptides or antagonists per adult dose ranges from 
1-20 mg/m^ and prefaably is about 5-12 mg/m\ Alternatively, a flat dose may be administered, 

30 whose amount may range from 5-100 mg/dose. Exenq)lary dose ranges for a flat dose to be 

administered by subcutaneous injection are 5-25 mg/dose, 25-50 mg/dose and 50-100 mg/dose. In 
one embodiment of the invration, the various indications described below are treated by 
administMing a preparation acceptable for injection containing FH^l flieta polypeptides or 
antagonists at 25 mg/dose, or alternatively, containing 50 mg per dose. The 25 mg or 50 mg dose 

35 may be administered repeatedly, particularly for chronic conditions. If a route of administration other 
ttian injection is used, flie dose is appropriately adjusted in accord witii standard medical practices. In 
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many^instanGesr an^inqn^^ obtained^lSy^injgctiiigt^ dos&'of^iiiib^^ 

25 mg of Fn^l^theta''polypeptides^^^ three times per weeksovoE^a^pmod of ati€iast«t 

three^weeksHGT^a^doseiof 50 ing4p&FEBSl..theta polypeptides or antagonists^oneicuatiwoitimies per weel&i. 
foe at4^astith]re^'^^ may be necessaEj^to^md];^^ 

5 degi»e>of^uaprcr^§j^ the legimenim^s^&C^Exntmued^ihdefim 

with adjustmeiits«beingABiadeiit6fd<^e»aM if such are deemed neGessa]9)r^l^Athgipatient*s 

physician^ • The€diegoing doses are examples for an adult patient who is a person- who is 18 years of 
age or.oldeR^^For^p^^tric patients (age 4-17), a suitable regimen involves the. subcutaneous injection 
of 0.4$mg|^^p$o^a»maximum dose of 25 mg of HL-l theta polypeptides :or^antag0nists, 

10 adminfsteiedsby^subeutaneoiis injection one or more times per week. If an antibgdy^against a FIL^ 1 
the(aiip^j|pp^,gdeii5iiisedt^^ polypeptide antagonist, a ix^feixed!iddse>range|isiQ.l to 20 

mg/l£g^and«^niS?ei^pig|^bl^^^ Another prefeixedfdose rang^or«anianti?I!l!BSl 

polypeptid^antiBifd^llstOiS^ttb^iSS^^i^ 

i5,^antibodie^tin' wMih.SM^ antig^mbicrdi$g«portion ofifheiantibody m^^ule^ls d^yed^frompa 
15 non-human sourcef Such'^antibo^es^may^beikinjected or adininist^red intravenouslyv 

Formulations; . Compositions comprising an effective amount of a FDL-l theta polypeptide of 
the present invention^from whatever source derived, including without limitation fi:om recombinant 
and non-recombinant sources), in combination with other components such as a physiologically 
acceptable diluent, carrier, or excipient, are provided herein. The term "phaimaceutically acceptable" 
20 means a non-toxic material that does not interfere with the effectiveness of the biological activity of 
the active ingredient(s). Formulations suitable for administration include aqueous and non-aqueous 
st^e injection solutions which may contaiii^anti-oxidants, buffers, bacteriostats and^solutes*which 
render4th€tformiUiStion"i^otonic ,si^t^ aquecmsiand noniaqueousfSteiil& 

suspensigmS^wln^h'Inay^cludgtusij ^^ TI£i«polyp£Pldd^i£imlbe ^ 

25 formul£^;^^6rdir^^known 

can*beicQmbin<^jj|[«admgp^^ widi1&ti]^r^]qio>^/li[0,ti^i^ 

suitabtirfor/a-gijre^^ 

acetat^,.and«p|L^sph3£;^^ 

emulsifilrs^rsoldbili^islfradjuvants^ai^ Siiitablj^fcfnnulations^for pharmaceutical'^ 

30 conq)ositions includeithose deseribedtinvRemm^ton';; Phcumaceutical Sciences^ 16th ed. 1980, Mack 
Publishing Jp6m^my$9^tG»f[«ivj^|^ comp^itilDns canibe?conq>lexed with 

polyethylene:g^y^ipl JlpgJiG)*;^ into polymericlcomppunds'Such^asipolyaceti^ 

acid, polyglyijorhSfoGid^lvhydUc^^ 

iniceUeS9i^miilatei£^<ror<^multitameUI^^^ erythrocyte ghosts or spherobla:stsWSmtable lipids for 

35 liposomal formulation include, without limitation, monoglycerides, diglycerides;.sulfatides, 
lySoleeitfain9ipJ>0sphQUpMs;^a^ 
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foimuladons is within the level of sIdU in the art, as disclosed, for example, in U.S. PaL No. 
4,235,871; U.S. Pat. No. 4,501,728; U.S. PaL No. 4,837,028; and U.S. Pat No. 4,737,323. Such 
compositions wiU influence the physical state, solubiUty, stabiUty, rate of in vivo release, and rate of 
in vivo clearance, and are thus chosen according to the intended appUcation, so that the characteristics 
5 of the carrier will depend <mi die selected route of admmistration. In one preferred embodunent of the 
mvention, sustained-release forms of FIL-1 theta polypeptides are used. Sustamed-release forms 
suitable for use in the disclosed methods include, but are not limited to, FEL-l theta polypeptides that 
are encapsulated m a slowly-dissolvmg biocompatible polymer (such as the algmate microparticles 
described in U-S. No. 6,036,978), admixed with such a polymer (mcludmg topically appUed 

10 hydrogels), and or encased in a biocompatible semi-permeable implant 

^ Combinations of Therapeutic Comp oiindf; A FIL-1 theta polypeptide of the present invention 
may be active m multimers (e.g., heterodimers or homodimers) or complexes with itself or other 
polypeptides. As a result, pharmaiceutical compositions of the invention may comprise a.polypeptide 
of the invention in such multuneric or complexed form. The pharmaceutical composition of the 

15 invention may be in the form of a complex of the polypeptide(s) of present invention along with 
polypeptide or peptide antigens, The invention further includes the administrationx>fFlL-l theta 
polypeptides or antagonists concurrently with one or more other drugs that are administered to the 
same patient in combmation with the FBL-l theta polypeptides or antagonists, each drug being 
administered according to a re^gimiens^^ "Concurrent administration" 

20 encompasses sunultaneous or sequential treatment with the components of the combination, as well as 
regimes in which the drugs are alternated, or wherein one conq)onent is administered long-term and 
the other(s) are administered intermittenfly. Components may be administered in4he same or in 
separate compositions, and by the same or different routes of administration. Examples of 
components that may be mcluded in the pharmaceutical composition of the invention are: cytokmes, 

25 lyn^holdnes, or other hematopoietic factors such as M-CSF, GM-CSF, TNF, BL-l, IL-2, IL-3, IL4, 
IL-5, IL-6, IL-7, IL-8. 11^9, IL-10, lL-11, IL-12, BL^IS, IH4, IL-15, 11^17, IL-18, IFN, TNFO, 
TNFl, TNF2, G-CSF. Meg-CSF, tiuxjmbopoietm, stem ceU factor, and erythropoietin. The 
pharmaceutical composition may further contain oth^ agents which either enhance the activity of the 
polypeptide or compliment its activity or use in treatment Such additional factors and/or agents may 

30 be included in the pharmaceutical composition to produce a synergistic effect witii polypeptide of the 
mvention, or to minimize side effects. Conversely, a FIL-l theta polypeptide or antagonist of the 
present invention may be mcluded in formulations of the particular cytokme, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent to minimize 
side effects of the cytokine, lymphokme, ottier hematopoietic factor, tiirombolytic or anti-ttirombotic 

35 factor, or anti- infl a mm a t ory agent Additional examples of drags to be administered concuirentty 
include but are not Imiited to antivirals, antibiotics, analgesics, corticosteroids, antagonists of 
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, infl3immaft irTy.lGyt(^^ 

modifying antidieuinatic dragS'^iPISllS^iiBOE) cyGlophdspfaamidestcyclospcxnneit^ 
hydroxycUorcqiiinewsulfate, methotiirsxate^lefiuiKi^^ peiiieillamiiieyisulfasalaziiie and 

gold'fCoiapQunds^fSuefaasiQgafegG^^ FIL- 1 

5 thStaipoly|:Ne^ptidieis:or>»^^ the^^j^olypeptide/jmtagpi^ 
ineluding«an''andbi(3dyj^against»afED^^ 

that acts as a competitive inhibitor of a native FEL-1 theta pol3^eptide. 

Routes of AdminiRtration , Any^ef&cacious route of administia^donynuLyiibeAis^ 
therapeutically adininister FDiSll'^ttetai^polj^ antagonists«thgteof jlih^hid^ 
10^ compositions comprising.nucleic^acids^'^Parenteral administrationi via 
intrasarticular^intraveiM^usttinteai^ by 
bolus^injection^otiiby^Gontiniiou&^infus a site of 

diseaseior^sinjuryyOthCTiSuitablgE^^ 

aerosoLinhalation andlor insu@§^^/;^edrop§;lN^^ j^parations; 

15 oral preparations, vincluding<apiUs^syrupS|lrlozeng^lOr«che^^^ aiul/topii^Iprcps^ such as 
lotions, gels, sprays, ointments or other suitable techniques. Alternatively, polypeptideaceous FBLrl 
theta polypeptides or antagonists may be-admioistered by implanting cultured^eeUis^that express the 
polypeptide, for example, by implanting cells that express FBL-l theta polypeptides or antagonists. 
Cells may also be cultured ex vivo in the presmce of polypeptides of the present invention in orderlo 

20 proliferate or to produce a desired effect on or activity in such cells. Treated cells can then be 
introduced in vivo for therapeutic purposes. In another embodiment, the patient's own cells are 
induced^topproduce^MLs^^I thetatp^ypjspddesiprv^antagqnists byj with a 

DN:l^tl^t;enc0d^"FIB|l itllgta«pdli$^E»splia§^r-^ «{nusJl>Nt^i^anihe^^ the 

patientis cellsK or examp|gl5by ?mj|cti^ 

25^ FIi;^^tii^lp6l|i|>^d^^ ^jOi^^m^^loltinm^S^^ 
inyentipfi^may4alsb:3^:adm^ 
acidtint€ivC^^b#^pi^^ 

Wli(griEII^l*fl^1p^jig^ other 

biolitgiGdly^^activensompo and 
30 , may be administered simultaneously, separatelyipFsequentiaUy^ 

OraUAdmiTiifiiTOrirMiii^^^ thg»present#< 

inMentioaas«admmsteredtdraUy,4^ 

capside?poiwde^gsOlution^^ 

ofith^»inven(ion«rnay#additionail^e0ntamea»soU3^^^ 
35 capsule, and powder contain from about^'S to 95%- polypeptide of the present^invention; and preferably 

from.about<£5!lto)i90%j»polyE^tidetof4 
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liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut ofl, mineral oil, 
soybean oil, or sesame oil, or synthetic oils may be added. The Uquid form of the pharmaceutical 
composition may further contain physiological saline solution, dextrose or other saccharide solution, 
or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. When admmistered in 
5 Uquid form, the pharmaceutical composition contams from about 0.5 to 90% by weight of polypeptide 
of the presCTt mvention, and preferably from about 1 to 50% polypeptide of the present mvention. 
When a therapeuticaUy effective amount of polypeptide of the present mvention is admmistered by 
mtravenous, cutaneous or subcutaneous injection, polypeptide of the present mvention will be in the 
form of a pyrogen-ftee, parenterally acceptable aqueous solution. The preparation of such parenteraUy 

10 acceptable polypeptide solutions, havmg due regard to pH, isotonicity, stabiUty. and the like, is withm 
the skill in the art A pref^red pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contiun, in addition to polypeptide of the present invention, an isotonic 
vehicle such as Sodium Chloride Injection, Ringer's Injection, Dextrose Injection, Dextrose and 
Sodium Chloride Injection, Lactated Ringer's Injection, or otiier vehicle as known m tiie art. The 

15 pharmaceutical composition of the present invention may also contam stabilizers, preservatives, 

buffers, antioxidants, or ottier additives known to tiiose of skill m the art. The duration of intravenous 
flierapy using the pharmaceutical con^osition of die presoit invention will vary, depending on the 
severity of the disease being tisated and tiie condition and potential idiosyncratic response of each 
individualjatienL It is contemplated ihat.,tbe duration of each appUcation of the p<dypeptide of tiie 

20 present mvention wiU be in flie range of 12 to 24 hours of continuous intravenous administration. 
Ultimately the attending physician decide on tiie appropriate duration of intravenous tiierapy 
using the pharmaceutical composition of the present mvention. 

Bone and Tissue Adrninjstration . For compositions of the present invention which are useful 
for bone, cartilage, tendon or ligament disontes, tiie tiierapeutic method includes admmistering tiie 

25 composition topically, systematically, or locaUy as an implant or device. When admuiistered, the 
ther^utic composition for use m this invention is, of course, in a pyrogen-fcee, physiologically 
acceptable fonn. Further, the annposition may desuably be encapsulated or injected m a viscous 
form for deUvay to tfie site of bone, cartilage or tissue damage. Topical administtation may be 
suitable for wound healmg and tissue repair. TherapeuticaUy useful agents other tiian a polypeptide of 

30 the invention which may also optionally be included in tfie composition as described above, may 

alternatively or additionally, be administered simultaneously or sequentially witfi flie composition m 
tfie metiiods of tiie mvention. Pteferably for bone and/or cartilage formation, die composition would 
include a matrix capable of deUvering tiie polypeptide-containing composition to tiie site of bone 
and/or cartilage damage, providmg a structiire for the developmg bone and cartilage and qptimally 

35 capable of bemg resorijed mto die body. Such matrices may be formed of materials presentiy m use 
for otiier inq)lanted medical appUcations. The choice of matiix material is based on biocompatibihty. 
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biodegcadabiUSy^ineGhaiiicid^^^^ pardeulaz^ 
application of the^compositions^wiU^efine the'appropi^^ for thc-^^ 

compositions may^teibiodegradable^and^cheim sulfate^tricalciumphosphate^- 
hydrox^apatite^polylat^iacid^^olygl^^p^ 

S f biodegradable^andi^biologiGi^ aie 
con:q>nsed^of pmrei^polypeptid^OBtextcaceUular^ii^^ Otiier^poteintiil noiatrices are 

nonbiodegradable and cheniically defined^ such as sinti^:ed hydroxapatite, bioglass, aluminates, or 
other ceramics Matrices may be comprised of combinations of any of the above mentioned types of 
matenal;.suGhtas)polylactic acid^and hydroxyapatite or collagen and tricalciumphosphate. The 

low bioceran]ics^may;^be altered in conoqpositionfisuch as in calcium-alurmnate'-phosphate and processing to 
alteppore'size$ip|utjticle»size^ppticl6ifsh^e^and2 a 50:50 (mole 

weight)%copolymer^of«Mcticiacidsand«gl3^c^ 
rangingi?fromd50'^tj&ir800IMeronsi»i 

agentrsuch asfcaibpxjmietHyl celluloletor autolSgous bldod^lo^to preventitt^polypeptide 
15^^ compositions from disassociating from thSmatrix. A preferred«family oflSSq^^tering agents is 
cellulosic materials such as alkylcelluloses?(including hydroxyalkylcelluloses); including 
methylcellulose, ethylcellulose, hydroxyetiiylceUulose, hydroxypropylcellulose, hydroxypropyl- 
methylcellulose, and carboxymethyl-cellulose, the most preferred being cationic salts of 
carboxymethylcellulose (CMC). Other preferred sequestering agents include hyaluronic acid, sodium 
20 alginate, poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl 

alcohol). The amount of sequestering agent usefid herein is 0.5-20 wt %, preferably 1-10 wt % based 
on total formulation weigh^^Mch repi;esent5ythe a^ to pi^vent-Ldesorption of the 

poljrpeptide from^the'polymeiinda^^ yet not 

so muchrthat the^progenit^ <5(^^areipig^ niata^tli^by*.prpvidixtg the 

25^ polypc^tideithe opfpitisSI^^ 

conaiK)sitions,vpol5^ptidgS^f tBle^ the 
treatment^^ofthe^bbirerd^^^ 

variousig^w^faictors such^asiiepi^^^ (PDGF), 
transfoniung growth'fabtG(i^t(^@]^^{^ The 
30 therapeutic compositionsffaretalso>pipsently4yaluable«fots%vete^^ 
animals^and thoroughbred:£t€a:^s;dn!addit^^ 
polypeptides of the pre^bnriSi^l^Cl'^I^^^^'^^ 
phainaiaceuticahcoxnpdisitiiSliitd^bgLti^^ 

physician considering^vanousffactois" which modify thevactiomo&the^pol^ES^ptides, e.g.v amount^f 
35 tissue weight desired to be fanned, the site of damage, the condition of .theidamaged tissue, the size of 
a«tW0UIld^typexofidaxnagedltis§^e^Ce7g99^bone)^t^^ 
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infecdcm, time of administration and other clinical factors. Tlie dosage may vary with the type of 
matrix used in the reconstitution and with inclusion of other polypeptides in die pharmaceutical 
composition. For example, the addition of other known growth factors, such as IGF I (insulin like 
growth factor I), to the final composition, may also effect the dosage. Progress can be monitored by 
periodic assessment of tissue/bone growth and/or repaur, for example. X-rays, histomorphometric 
detmninations and tetracycline labeling. 

Veterinary Uses. In addition to human patients, FIL-l theta polypeptides and antagonists are 
useful in the treatment of disease conditions in non-hmnan animals, such as pets (dogs, cats, birds, 
primates, etc.), domestic farm animals (horses catde, sheep, pigs, birds, etc.), or any animal that 
suffers fix>m a TNFa-mediated inflammatory or arthritic condition. In such instances, an appropriate 
dose may be determined according to the animal's body weight For example, a dose of 0.2-1 mg/kg 
may be used, Altematively, the dose is detennined according to the animal's surface area, an 
exemplary dose ranging from 0.1-20 mg/m^ or more preferably, from 5-12 mg/m^ For smaU 
animals, such as dogs or cats, a suitable dose is 0.4 mg/kg. In a preferred embodiment, FBL-l tiieta 
polypeptides or antagonists (preferably constructed from genes derived from the same species as the 
patient), is administered by injection or other suitable route one or more times per week until the 
animars condition is improved, or it may be administered indefinitely. 

Manufacture of Medicaments . The present invention also relates to the use FBL-l theta polypeptides, 
fragments, and variants; nucleic acids encodmg the FEL-l theta famUy polypepti^, fragments, and 
variants; agonists or antagonists of the FIL-1 theta polypeptides such as antibodies; FEL-l theta 
polypeptide bmding partners; complexes formed from the FIL-l theta family polypeptides, fragments, 
variants, and binding partners, etc, in the manufacture of a medicament for the prevention or 
therapeutic treatment of each medical disorder disclosed herein. 

Compositions comprising an effective amount of a polypeptide of the present invention, in 
combination with other components such as a physiologicaUy acceptable diluent, carrier, or excipient, 
are provided herein. The polypeptides can be formulated according to known methods used to 
prepare pharmaceutically useful compositions. They can be combined m admixture, either as the sole 
active material or witfi other known active materials suitable for a given indication, witii 
pharmaceutically acceptable diluents (e.g., saline, Tris-HCl, acetate, and phosphate buffered 
solutions), preservatives (e.g., Ifaimerosal, benzyl alcohol, parabens), emulsifiers, solubilizers, 
adjuvants and/or carriers. Suitable formulations for pharmaceutical compositions include tiiose 
described in Remington's Pharmaceutical Sciences. 16di ed.. Mack Publishmg Company, Easton, PA, 
1980. 

In addition, such compositions can be complexed witii polyethylene glycol (PEG), metal ions, 
or incorporated into polymeric compounds such as polyacetic acid, polyglycolic acid, hydrogels, 
dextran, etc., or incorporated into liposomes, microemulsions, micelles, unilameUar or multilamellar 
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vesicIesisea^^ocj^etg^dsts^OBsphi^^ 

solubility, stability, rate of in vivo release; and^rate of m vh^O'ClearancCj and^aie thusjehbsen according^ 
tOithe^intended' application. 

TB&fCompositiDiiSiOf^thgldnventibniG^ 
5^?^ pareat^^^^or4by*in]]Madon^THBlte 

intravenous^ or4>intFanmsGular*route^; al^oiiii^ at^a site^of disease 

or injiuy. Sustained release from implants is also contemplated. One skilled in the pertinent art will 
recognize tbat suitable dosages will vary, depending upon such factors as the nature of the disorder to 
bei^tteated, the patient's body weight, age, and general condition, and the route of administration. 

103^ Preliminary doses can be determined according to animal tests, and the scaling of dosages for 

huniansadministrationvis;performed according to art-accepted.practices. 

Compj^sitionsKComprisingmueleic acids iu physiologically acceptable formulations^are also 
contempMeds^DNA may^beipf^ 

AnothSr^use^of the polyifcptide of the^present mvention'is as a research tool for .studying the 

15 biological effects tteat result from«thetinteractions«of FID- 1 theta, with its?feiiiding partner,^ or from 
inhibiting these interactions, on different cell types. Polypeptides also may be employed in in vitro 
assays for detecting FEL-l theta, the respective binding partners or the interactions thereof. 

Another embodiment of the invention relates to uses of the polypeptides of the invention to 
study ceU signal transduction. IL-1 family Ugands play a central role in protection against infection 

20 and immune inflammatory responses which includes cellular signal transduction, activating vascular 
endothelial cells and lymphocytes, induction of inflammatory cytokines, acute phase proteins, 
hematopoiesis^f^feyer^boneifresoipdon^prostagl^ metalloproteinases^andtadhesion molecules. 
Witte the cotLtiSSediifiaFeaSeiiht^^ membeissa.suitableiclassificatio 
scHfenieiis!pne:b&edf6n j^sw611^as fimc]i^t(activationtand4>regulatory 

25^ prbpertidS)mTlBis«^im^^ nSl#f&diIlP^i8),^isflikely 
invplved3invmany^jp*thS>fii5Gti^s^(^^ 

AccbrdiSgLy ;:FI]^|iitISaa^is liJSlly^a^f aStor-m^^^ and/or 

autbiSnmune disea^Ps^isuch-'asjf he^^ As 

suGh|ralterations in'tbe expressiomand/bb^^ inventibnircan have 

30 pmfound)e£fects.onva.pletheira of ceUuIar«proG^ to, activation or 

inhiBiHnn«of<eeU<6ispeeifibresp0^ FIL-1 thetaSr or 

fimctipnedl^^aQtive^^^n^^ 

mediatihgtspedfiic signalingt^vents^r 

Celliilar^signaling ofteninvblves^a molecular activation^cas^ade^during which'a reteeptor^ 
35 propagates a ligand-receptor mediated signal by specifically activating intracellular kinasestthat 

pfaosphoi^latestai^e^substratesr^ TBeselsubstcatesicanitii^nsel£es:be kinases; whichrbecometaetivated 
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foUowing phosphorylation. Alternatively, tiiey can be adaptor molecules that facilitate down stream 
signaling through protein-protein interaction foUowing phosphorylation. Regardless of tiie natiire of 
the substrate molecule(s), expressed functionally active versions of FIL-1 theta. and their bmding 
partners can be used to identify what substrate(s) were recognized and activated by the polypeptides 
5 of the invention. As such, tiiese novel polypeptides can be used as reagents to identify novel 
molecules involved in signal tnmsduction pathways. 

Hie polypeptides of die present invention find use in screening assays to identify compounds 
and smaU molecules which inhibit (antagonize) or enhance (agonize) activation of tiie polypeptides of 
the instant invention, thus, for example, polypeptides described herem may be used.to identify 
10 antagonists and agonists from ceUs, cell-free preparations, chemical Ubraries, and natural product 
mixtures. The antagonists and agonists may be natural or modified substrates, Ugands, enzymes, 
receptors, etc. of the polypeptides of tiie instant invention, or may be structural or functional mimetics 
of the polypeptides. Potential antagonists of the polypeptides of flie instant invention may include 
small molecules, peptides, and antibodies that bind to and occupy a bmding site of the polypeptides, 
15 causmg the binding sites to be unavailable for bmdmg to their Ugands and therefore preventing 

normal biological activity. Other potential antagonists are antisense molecules tiiat may hybridizse to 
mRNA in vivo and block translation of the mRNA into the polypeptides of the mstant mvention. 
Potential agonists include smaU molecules, peptides and antibodies that bmd to ttie instant 
polyp^tides and eUcit the same or enhanced biological effects as tiiose caused by die binding^the 
20 polypeptides of the instant invention. 

TypicaUy, smaU molecule agonists and antagonists have molecular weights of less tiian lOK 
and may possess a number of physiochemical and pharmacological properties Uiat^nhaB<» eeU 
penedation, resist degradation and prolong tfiek physiological half-Uves. (Gibbs, J., Pharmaceutical 
Research in Molecular Oncology, Cell, Vol. 79 (1994).) Antibodies, which include mtact molecules 
25 as weU as fragments such as Fab and F(ab')2 fragments, may be used to bmd to and inhibit tiie 
polypeptides of the instant invention by blocking the conamencement of a signaling cascade. It is 
preferable that tiie antibodies are humanized, and more preferable tiiat tiie antibodies are human. The 
antibodies of tiie present invention may be prepared by any of a variety of weU-known metiiods 
hi general the screemng metiiods of tfie present invention are performed to identify 
30 compounds tiiat alter an activity associated witfi FDL-l tiieta by a) mixmg a test compound which is a 
potential agonist or antagonist witii a FBL^l dieta polypeptide of tiie mvention; and, b) determmmg 
whetiier tiie test compound alter? FIL-1 tiieta activity of tiie polypeptide. Identifying compounds tiiat 
mhibit tiie binding activity of a polypeptides of tiiis invention mcludes a) mixing a test compound 
wifli tiie polypeptide of tiiis invention, and a bmdmg partner of tiie polypeptide; and, b) determining 
35 whetiier tiie test compound inhibits tiie binding activity of tiie polypeptide. 
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A^umber^*of^Gi»eiiiBg4j^^ 
bmding4assays'or<testsfaie'laiownv^(SS&rfo%exaii^te^^ 

Bioaetive^Substances^lolmP. DovUmied^^Msaaxl^^^ ISBN: 0^8247-0067--8., 

http://vwwwglab=ii3bQtfe^^ by 
5 refere»a0e): W 

can^be^used to^tes&and'^scie^ for 
antagonist or agonist^susttvity^withinca short amount of time. Specific assays or tests include 
homogeneous assay^ foimats«suchiasifluorescence resonance energy transfer^ time resolved 
fliiSari^p^nce resoiiajic^^ polarization, scintillation proximity^ assays, 

10^ repo37tBr4gene^assays;^fli^cescencef^ enzyme substrate, chromogenic enzyme substrate and 

elegg^faemilutniii^jaa^ 
linked^inmiunosaiMnt'JItssays;^^^ 
readfst^Iefassaysdthal^sai^veE^^ 
sepsuratiSn' bf Bbund^alj^^ 

15 centrifugadbn^or^washingr Theise^assaysvcan^bemtilized^toide^^ 

biomolecular interactions and the inhibition of sjpecific biomolecular interactions by small organic 
molecules, drug candidates^^ antibodies, peptides and other antagonists and/or agonists. Specific 
biomolecular interactions include, but are not limited to, protein-protein interactions, receptor-ligand 
int^actions, enzyme-substrate interactions, etc. 

20 One embodiment of a method for identifying molecules which antagonize or inhibit 

polypeptides of the present invention involves adding a candidate molecule to a medium which 
contaiiis:cells»that\express.the^pol^eptid^ 

medium>so that, but46r th^^^<^gje^-of .^Lc^diSa^^ to 
their UiaMs;4ranct;@b§Sv^ The 
25- activity^f^theicePfttiSt^^^^ the 
id^ti^icellsttt^;weremot^conf2^^ of the 

polypepddes^of^thi^mstant w may 
bespeifcniDt]!^ 

(e«gsan<^EE^A)f6r"iro£^eiprotetn^s^^^ A d€(sreasefihf biSlogicalfstimu^ would 

30 indicate2an^antagqnisl^An.increas€^jiW0uld,indicat^^ oneiembodiment of the 

instanttinyentioniin^iidestago^ 
Sareemng^assays^c^'fit^ 

o&the pQl3%lBpddes«o&theanstantfinyentione» 

polypeptide^mayjbetuseful^^fd&eiihancingnthe'biolo^^ 
35 compounds for^therapeutically active agents that mimic the biological activity of,a polypeptide, it 

mii s tr i ^fiTS ti[be<dete nmne4&w helheKa%candi 
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molecule is then added to a biological assay to determine its biological effects. The biological effects 
of tbe candidate molecule are then compared to those of the polypeptide. 

A polypeptide or peptide fingerprint can be entered into or compared to a database of known 
proteins to assist in the identification of the unknown protein using mass spectrometry (WJ. Henzel et 
aL, Proc, Natl Acad. ScL USA, 90:5011-5015, 1993; Fenyo et al., ElectropJwresis, 19:998-1005, 
1998). A variety of computer software programs to facilitate these comparisons are accessible via the 
Internet, such as Ptotem Prospector (Intemet site: prospector.uscf.edu), Multildent (Internet site: 
www.expasy.ch/sprot/multiident.html), PeptideSearch (Intemet 

site: www.niann.embl-heiedelberg.dedeSearch/FRJ>eptideSearch Form.html), and Propound 
(Intemet site:wwwxhait-sgi.rockefeller.edu/cgi-bin/ prot-id-frag.html). These programs allow the 
user to specify the cleavage agent and the molecular weights of the ftagmented peptides within a 
designated tolerance. The programs compare observed molecular weights to predicted peptide 
molecular weights derived from sequence databases to assist in determining the identity.of the 
unknown protein. 

In addition, a polypeptide or peptide digest can be sequenced using tandem mass 
spectrometry (MS/MS) and the resulting sequence searched against databases (Eng et aL,, J..A//a. 
Mass Spec, 5:976-989, 1994; M. Mann et al.. Anal, Chenu, 66:4390-4399, 1994; and J. A, Taylor et 
al.. Rapid ComtL Mass Spec, 11:1067-1075, 1997). Searchmg programs that can be used in diis 
process exist on the Internet, such as Lutefisk 97 (Intemet site: www.lsbc.com:7D/Lutefisk97.html), 
and the Protem Prospector, Peptide Search and ProFound programs described above. 

Hierefore, adding the sequence of a gene and its predicted protein sequence and pepfide 
fragments to a sequence database can aid in the identification of unknown proteins using mass 
spectrometry. 

Antibodies that are immunoreactive with the polypeptides of the invention are provided 
herein. Such antibodies specifically bind to the polypeptides via the antigen-binding sites of the 
antibody (as opposed to non-specific binding). Thus, the polypeptides of SEQ ID NO:2 and SEQ ID 
NO:4, fiiagments, variants, fusion proteins, etc., as set forth above may be employed as "immunogens" 
in producing antibodies unmunoreactive therewith. More specifically, the polypeptides, ftagment, 
variants, fiision protems, etc. contain antigenic determinants or epitopes that elicit the formation of 
antibodies. 

These antigenic determinants or epitopes can be either linear or conformational 
(discontmubus). Linear epitopes are composed of a single section of amino acids of the polypeptide, 
while conformational or discontmuous epitopes are con:q>osed of amino acids sections fxom different 
regions of the polypeptide cham that are brought mto close proximity upon protem foldmg (Q A. 
Janeway, Jr. and P. Travers JgmunoBi^ogy, 3:9, Garland PubUshing Inc., 2nd ed.. 1996). Because 
folded protems have complex surfaces, the number of epitopes available is quite numerous; however. 
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bind-to-th[e«epitopesds9less$tb^ 

TniTniinc^g^tQlQpyi»2: 14r*GaglandiFliih1i5ghing Inc.^lnd ed., 199&)!|rEj^itopes»niayrbe^idenfMed any of^ 

o&tH^tnveoliCKn^Sil&hfepitopes aie^usefidi^fclff^rakingiantibi^ antibodies, 
as desmbed«^ih moie detail below. Additionally, epitopes from tiie polypeptides of the invention can 
beAUS^vas^reseaich reagents, in assays, and to purify specific binding antibodies firom substances such 
as pj^ylJb^ialtseia or supematants from cultured hybiidomas. . Such epitopesr.or svariantS'^thereof can be 
lO ilfe produii^msing techniques well known in the art such as solid-phase synthesis, chemical or enzymatic 
cleayagejgj&a^PPiyBSptide, or using jpecombinant DNA technology^. 

Asito the^antibodies^.thati(ean«bes^&ited«^^^ 
whetherii'tiieiepitopes4iave bi^nnsolatedf@r||^^ 

monoclonal Antibodies may be^pre^^d ^^on^^pSn^MitBSImi^f^^SSg^f^^^ al. 

15 (eds-X Monc)clonal Antibodies, Hvbridomas: AvMew D imensann riniBiMoiBa^ Pleniun 

Press, New-Yoik, 1980; and Harlow and Land (eds.). Antibodies: A Laboratory Manual . Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1988. 

Hybridoma cell lines that produce monoclonal antibodies specific for the polypeptides of the 
invention are also contemplated herein. Such hybiidomas may be produced and identified by 

20 conventional techniques. One method for producing such a hybridoma cell line con^rises 

immunizing an ammal with a polypeptide; harvesting spleen cells from the immunized animalvfnsing 
said spleen Qi&lls^o. a myeloma cell line,jthereby generating hybridoma»cells;.and identifying^a 
hybrid^onaZQ^U'^line a mon^lonaltantibd^yithattbirtdsithli^t^l^^ monoclonal 

antiSS^^eslxi^^big^r^^fver^ conv6nti<^ialtteciim(pesM^ 

25 T%Ski]^^^ohaliiantiI]^3^^.^ e.g., 

huiDanizbdiyersions^of^mi^^ be prepared 

by«ka^wn«tS6lMi|ues»^d"Offe^ are 
administt^i^ toi^ antibody/Gomprises the 

va]aabl^^egion«ofi3lmuIm^^^ site thereof) and'^a 'constant region 

30 derivedr&omwa humaniantibody. Alternati^cely,- a humanized antibody fragment may^comprise the 
antig&ncbhidiag4sitetofi2»munne9mon0Gl^^ region fragment^ (lacking the 

antigbn-biSding-;^te^j^ 

fii£th6r:r6ngj^e^e^^ Nature^ 
332323,498«|8Muiet4alf^*£:imSSF84 et al., Bio/Techmlogy, 7:934, 1989; and 

35 Winter et al., TIPS, 14: 139, 1993. Procedures to generate antibodies transgenically can be found in 
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GB 2,272,440, US Patent Nos. 5,569,825 and 5,545,806 and related patents claiming priority 
therefrom, all of which are incocporated by reference herein, 

Antigm-binding fragments of the antibodies, which may be produced by conventional 
techniques, are also encompassed by the present invention. Examples of such fragments include, but 
are not limited to. Fab and F(ab^ fragments. Antibody fragments and derivatives produced by 
genetic engineering techniques are also provided. 

In one embodiment, the antibodies are specific for the polypeptides of the present mvention 
and do not cross-react with other proteins. Screening procedures by which such antibodies may be 
identified are well known, and may involve immunoafBnity chromatography, for example. 

The antibodies of the mvention can be used in assays to detect the presence of the 
polypeptides or fi:agments of the invention, either in vitro or in vivo. Tho antibodies also may be 
employed in purifying polypeptides or fragments of the mvention by inmiunoafSnity 
chromatography. 

Those antibodies that additionally can block bmding of the polypeptides of the invention to 
the binding partner may be used to inhibit a biological activity that results from such binding. Such 
blocking antibodies may be identified using any suitable assay procedure, such as by testing 
antibodies for the ability to iohibit bmding of FIL-1 theta to certain cells expressing the FIL-1 theta 
receptors. Alternatively, blocking antibodies may be identified in assays for the ability to liiHibit a 
biological effect that results from polypeptides of the invention binding to their binding partners to 
target cells. Antibodies may be assayed for the ability to mhibit FDL-l theta-mediated or bindmg 
partner-mediated cell lysis, for example. 

Such an antibody may be employed in an in vitro procedure, or administered in vivo to inhibit 
a biological activity mediated by the entity that generated the antibody. Disorders caused or 
exacerbated (directiy or indirecfly) by die interaction of the polypeptides of the iovention with tiie 
bmding partner thus may be treated. A therapeutic method mvolves in vivo admhiistration of a 
blockmg antibody to a mammal in an amount effective m inhibiting a binding partner-mediated 
biological activity. Monoclonal antibodies are generally preferred for use in such therapeutic methods. 
In one embodiment, an antigen-binding antibody fragment is employed. 

Antibodies may be screened for agonistic (Le., ligand-mimicking) properties. Such 
antibodies, upon bindmg to cell surface receptor, induce biological effects (e.g., transduction of 
biological signals) similar to the biological effects induced when BL-l binds to cell surface IL-1 
rec^tors. Agonistic antibodies may be used to activate vascular endotheUal ceUs and lynq)hocytes, 
induce local tissue destruction and fever (Janeway et al., 1996), stimulate macrophages and vascular 
endothelial cells to produce IL-6, and upregulate molecules on tiie surface of vascular endothelial 
cells. 
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GoinposMisyiisvGdinprisiiig^ 
andta physiologically aeceptabte»dil%int^excipient, or'canieFrare^provid€d«hltein!^Suitabli^^^ 
componentsrof such compositions^aietas.descnbed above for composidons eontaioiiigspglsqgfi&ptides of 
thbiiovendom^ 

5-* Al§b>p^pv3ded»lieEeinta]»icon^ deteGtabl&i(e^4$!|tdia^^sd#]SQ» 

agent^attachedf toith6«aadl^yii!('B73a^ find 
use m m vitro orin' viva procedures; 

The.foUo^ving^xam^ iUustrate^pao^cuk^eml^^ of the 

in^^xid^b;ra|id;£^ 

10* 

Two?exoiistoffa)|g@<bikwidi9apgs^^ 
genondcidatabaservrPd^^i^ui^i^ 

exons correspond to &xbns"5 md 6^^^ inein^^fcErfiS*" 
15 designed PC^^ainpli&^tibnpnmers.b^^ 

Forward Primen AGA AGACCT GCA TAG TTC CTA (frdm^exons€) SE<^ID NG:5 

Reverse PrimeKrTG A GGA GGA TGA GGT TGGT (fronrexome^gJEQM&JN^ 

The primers were synthesized and used to PGR amplify a panekofiGlShteich^Human Tissue 

cDNA and Biochain Human Adult Normal Skin cDNA. A 396 bp fragmenf^was the expected PGR 
20 product. This is based upon the size of IL^l family members and the size of a correcdy spliced 

version of exon 5 and expn 6. The PGR procedures involved thirty PGR aniplification cycles wrdi a 

60°G'ahnealing4tempeFatix^ 

poljnSSSrsesetCiQia^^ 

torisi^fiMrsttBudJI^fS^I^ 
25:r Uverfibl^an^lung^feS^ 

ovary$$h}mus7s^|^l9le^^^tes^testi^f^^ 

prcftiedure5idi6«samel|^^Ii^ 

P£3{;;a^ 

siiiaQ»Si]^ay'«epidSSliMi@IdI^^ 
30- were detected as posidyetafiersyfort/^fBGRf^^ The 

sequenceiof 'dierBii^^haomH predicted for 

a correcdy spUeed^prji^ulg^ 

sd^dedvs^iquencingiQdElth^co 

RAiSBfeacdons:;: 

35 Exon 6 contains£the^transladonal.stop codon. In order to extend die cDNA clone in the:.5' 

direcdcmitptidend^^^lpiefim^^ 
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Lung cDNA using die following primexs: 

Vector entry forward primen <XA TCC TAA TAG GAC TCA CTA TAG GGC (SEQ ID 

NO:7) 

Reverse Gene specific Rrimen CTC CAG CTG TAG GGA AGG (SEQ ID NO:8) 
5 (orSEQIDNO:6) 

A nested reaction was then performed using the first round reaction product as a template with a 
nested vector oitry primi^ as follows: 

Forward Primer ACT CAC TAT AGG GCT CGA GCG GC (SEQ ID NO:9) 
Reverse gene specific prime: TCT TCT GTC TCC ACA CAT GC, (SEQ ID NO: 10); or, 
10 CAA GGC TAA AAC GCA GTT TC (SEQ ID NO:ll) 

The entire nested PGR reactions were subcloned into Novagen pT7Blue3 and transformants were 
screened to identify poteiftial positives. Miniprep DNA from twenty-two transformants was 
sequenced. Qone Lung47 resembled the correctty spUced sldnlcDNA and fiirther.extended the 
sequence 171 bp upstream before reaching a stop codon. The transformant contains a conecfly 
15 spliced "exon 4", but the transformant is mcorrectly spliced upstream of tiiis. 

In further testing, a customj)CMVSport cDNA Ubrary made by life Technologies fiom 
Lnmunex small airway epjdielial RNA was screened for tiie presence of exon 5 and exon 6 by PGR 
amplifying with the primers of SEQ ID NO:5 and SEQ ID NO:6. This Ubrary source was positive so 
5' RACE was perfcMmed. lii tiie first round the following primers were used: 

Vector entry forward primea:: CAG GAA ACA GCT ATG AGG AT (SEQ ID NO: 12) 
Reverse gene specific primen SEQ ID NO:6 or SEQ ID NO:8. A nested reaction was then 
pCTformed using die first round reaction product as a tenq>late with the foUowmg primers: 

Vector entry forward primen CTA TTT AGG TGA CAC TAT AOA A (SEQ ID NO: 13) 
Reverse gene specific primer SEQ ID NO:10 or SEQ ID NO:ll 
The products of die entire nested PGR reactions wea» subcloned into Novagen pT7Blue3 and 
transformants were screened to identify potraitial positives. Miniprep DNA from twelve 
transformants was sequenced. All twelve clones, including Oone SAE48, were identicaL They were 
homologous to sldnlcDNA and extended diis sequence 139bp upstream and included die exon 4 
identified in clone Lung47 as weU as an "exon 3" widi an in-frame initiating mediionme. 

5' RACE was repeated cm the SAE library in a maimer similar to die RACE reaction above 
widi die exception diat die reverse primers were located closer to die N-tOTmnus. Nine clones were 
sequenced and they were identical to SAE48. 

FuU Lengdi FH^lTheta was amplified firan Qontech Placenta cDNA widi primers designed 
from SAE48. 

Sequencing data finther established diat FIL-1 Theta exhibits polymorphisms at ammo acid 
44, which is direonine or isoleucine, and at amino acid 51, which is aspartic acid or alanine, where die 
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ammo'acid"44F«-TlSTGon:e5pondi^^ 

Foi^aoainotacid 44: Thieoninei(iiucleotLde430 to 132^^AQA'^Isoleueinei(£dso>nacle;0tide 130 
tGirl32) ACA^OEiA<Eei: 
5 Fdr^amindladd^B Aispa^ 

to^l533iSG€C: 

The polymorphisms were detected^in-plaGenta» sources$flung sources- and SAE with the 
followmg frequency: 

IsoleUcme at aiDinoYacidtM^encodedfl^M.^*w^ in^one^laiicmta^cDNA clone. 

10 Isoleucme at amino acid!r44^encoded«by^Al^^was«detected in:fdiE»rsamples includuig two 

lungtttLung47-"lmdt]krUngl9^ 

TMeonine^iatfaminoiacidt^i#ienG^ in;6&plaientaicBNt^samples and 

sm#$£diway^epithelial^cDN^^ 

15 EXAMBl3E.at. UseiofeParified^Enb^^ PolvpeDtide Snedfic EMSA 

Serial dilutions of FEL-1 fheta (in 50 mM NgdSGOa, brought to pH 9 wifli NaOH) are coated 

onto linbro/Titertek 96 well flat bottom E.L A microtitration plates (ICN Biomedicals Inc.* Aurora, 

OH) at 100:l/weU. After incubation at 4°C for 16 hours, the wells are washed six times with 200:1 

PBS containing 0.05% Tween-20 (PBS-Tween). The wells are then incubated with ELAG-binding 
20 partner at 1 mg/ml in PBS-Tween with 5% fetal calf serum (PCS) for 90 minutes (100:1 per well), 

followed by washing as above. Next, each well is incubated with the anti-FLAG (monoclonal 

antibodyjtMZ at4 mg^>.invPBSivrween containing4§%iF&^^ minutes»(vlpO:l perjvell), followed 

by was^g^labc^ieirSSulsS^u ji^tingtib^t(^«^ 

horserad^h3)0gxdd^^(X^ 
253 Tw^&ontMi3^J^leS)Tf<Sr|90:^^^ 

ob£iamed^£^^^tb^m<^io^ are 

washed^i^timei5$»as^|^xe:w& 

F^.'d^el#M6fl[tro&the^EEa premL^iofithe TMB 

PScoxid^e^Substratetand'^ParoxidaliserSS^^ Gaithersburg, 
30 Maiyland)3|isi;added5to ihejwells^Afteit reaction is terminated 

by^addiaSteof 2?N»H2§a9^ receptor binding) is 

determined1%4m^ksu]ajig^ 

Sunn^al€ii(3^)!Stfc 
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EXAMFT.K.^; Mnnoclonal A ntibodies That Bind PnlvpeDtidg5; f the Invention 
This wcample illustrates a method for preparing monoclonal antibodies that bind FDL-l theta 
polypeptide. Suitable immunogens that may be employed in generating such antibodies include, but 
are not limited to, purified FDL-l theta polypeptide (e.g. SEQ ID NO:2 or SEQ ID NO:4), or an 
5 immunc^enic fragment or variant tbereof such as the extracellular domam, or fusion proteins 
containing FIL-1 theta (e.g., a soluble FIL-1 thrta/Fc fiision protein). 

Purified FDL-l theta polypeptide can be used to generate monoclonal antibodies 
immunoreactive therewith, using conventional techniques such as those described in U.S. Patent 
4,411,993. Briefly, mice are immunized with FDL-l theta immunogen emulsified in complete 

10 Freund's adjuvant, and injected in amounts ranging from 10-100 /ig subcutaneously or 

intrapCTitoneally. Ten to twelve days later, the immunized animals are boosted with additional FIL-l 
theta emulsified in incompletePteund's adjuvant Mice are periodically boosted thereafter on a 
weekly to bi-weekly immunization schedule. Serum samples are periodically taken by retrororbital 
bleeding or taU-tip excision to test for FH^l theta antibodies by dot blot assay, ELISA O&izyme- 

15 Linked ImmunoscMrbent Assay) or inhibition of FDL-l theta receptor binding. 

Following detection of an apprppriate^antibody titer, positive animals are provided one last 
intravoious injection of FIL-1 tiieta in saline. Three to four days later, the animals are sacrificed, 
spleen cells harvested, and spleen cells are fused to a murine myeloma cell line, e.g., NS 1 or 
preferably P3x63Ag8.653 (ATCC.CRJL 1580). Fusions generate hybridoma cells,-which are plated in 

20 multiple microtiter plates in a HAT (hypoxanttiine. aminoptrain and thymidine) selective medium to 
inhibit prolif«ation of non-fused c&ls, myeloma hybrids, and spleen cell hybrids. 

Hie hybridoma cells are screened by ELISA for reactivity against purified FEL-l-tiieta by 
adaptations of flie techniques disclosed in Engvall et aL, Immunochem., 8:871, 1971 and in U.S. 
Patent 4,703,004. A preferred screening technique is the antibody capture technique described in 

25 Beckmann et al., /. ImmmioL, 144:4212, 1990. Positive hybridoma cells can be injected 

intrapoitoneally into syngeneic BALB/c mice to produce ascites containing high concentrations of 
anti-FEL-1 theta monoclonal antibodies. Alternatively, hybridoma cells can be grown in vitro in 
flasks or roller botdes by various techniques: Monoclonal antibodies produced in mouse ascites can 
be purified by ammonium sulfate precipitation, followed by gel excluaon chromatography. 

30 Alternatively. afOnity chromatography based upon Wnding of antibody to Protein A or Protein G can 
also be used, as can affinity chromatography based upon binding to FH^l theta. 

EXAMPLE 4;Ti.«i ie Distribution of FBL-l Theta mRNA 
The tissue distribution of FIH tiieta mRNA was investigated using first strand cDNAs fix>m 
35 multiple human tissue sources (Clontech, Palo Alto, CA) withFDL-1 tiieta specific primers. The PGR 
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reactibns ^g^ouecait£&d£<^ piedi&ted size^ FIL--1 ftibtaAvastdetected^^iix^tonsil^ 

lung, plsu^enta; 'and^sinaUIaii^y'epitfaeH 

TC^avwsr;R .^ ;Bindiiig»A^^ 

5^ Ffflileogdft:^^'!- tbe^^ fested^f of ^theliOii]^ 

lecqptorsc Ille binding«assay^caii be conducted as follows. 

A fusion piotem coiiiprismg a leucine zipper peptide fused to the N-tenninus of a soluble 
FILr 1 theta polypeptide (LZ-FEL-l theta) is employed in the assay. An expression construct is 
pr^ar^, ess^itially^^^ for preparation of the FLAG^(PRjrA theta):expression:construct In 

10- ^ Wiley#et al^,v//fiwiM/iii5?v 3:673-682, 1995, hereby incorporated by reference,-except that-DNA encoding 
the%M^G3^p^iti%^$^ replace with a sequence encoding a modi&ed4euGineiapp^ithai»all6ws for 
trinierizalioa2sOS;eonstimc]^ vector.pDC409, encocfesa'leadec^equence^deaivedlfroni 

himianicytoDiegalovifus^foU^ 

FILrl theta pol^ptia^.'^'nie LZ-Ft01 fli^iisrexpressed9ih;eHO^^^ 
15 supernatant 

. The expression vector designated pDC409 is a mammalian expression vector derived from 
the pDC406 vector described in McMahan et al. EMBO 10:2821-2832, 1991, hereby incorporated 
by reference. Features added to pDC409 (compared to pDC406) include additional unique restriction 
sites in the multiple cloning site (mcs); three stop codons (one in each reading frame) positioned 

20 downstream of the mcs; and a T7 polymerase promoter, downstream of the mcs, that facilitates 
sequencing of DNA inserted into the mcs. 

For^expression olfiill length human FIT ^1 theta protein, the entire coding region (Le., the 
DNA sequencfe*presente4jH^E@^H!)^^ by ^polj^meisise^chaimreactiph*^ The 

templateienq>ld}^d^iii:th^B^ (p^DMzrealic tiunor)'cBNeA^^^ as 

25*; described^in^exampli^^i j TKs^is.olate4l^ 

pn<S409|ito:yield|a constiftf^ ibiem^ 

recpmbmant:or,g^^ theta^recWpt^rs,'as^diScus^^ 
rec^tor are^cultxirediih:DMEI51^ 
30 and glutamine. Cells^arevincubated with LZtEDLtI theta.(5 mg/ml) for about J hour. Following . , 
incubadoi^^theieell^iaieiawa^iusdir^t^^ 
antiTLZimonoclbna]^!^^ 

analysis^by 'flubii6sc^dteactivated>cell scanning«(Fi$^)ii.The cytouEietdc^analy^^^^ oma^ 
FACscan(BeGkton;Dick]iison, San Jose, CA). 
35 . The cells expressing FEL-l theta receptors will show significantly .enharu:ed binding of FEL-l 

theta, vCompa£ediXo:theicontroLceIIs;^not:ejqi^^ 
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EXAMPI.E <>:Tsolflttng Mouse FEL-1 Theta 
Hiis example describes the identification and isolation of mouse FO^l. A database of 
translated mouse genomic DNA sequences was searched (tblastn) using the entire human FH^l eta 
amino add sequence (See WO 0(^71720). Among the sequences identified as relevant were tiiose 
that encode putative exons vMch most closely resembled exons 5 and 6 of human FH^l theta, 
PrinoCTS that amiealed to these exons were prepared. 

The following primes woe used to screen mouse first-strand cDNA's usmg PGR procedures: 
GTC TGT ATC CTT CCT AAC CGA GGC CTA GAG (SEQ ID NO: 16) is a 5' sense primer situated 
at the 5" end of exonS. GTA TGG GTG GAG GGT TCA CTC TCT TTG GTG (SEQ ID NO: 17) is a 
3' antisense primer situated near the 3' end of exon6. 

Tb& cDNA sources that weie screened mcluded macrophage cell line RAW, LPS-stimulated 
RAW, testis, liver, lung, skeletal muscle, day 17 embryo, kidney, and LPS-stimulated RAWxell 
lambda phage library. Reaction conditions were as follows: 

Reaction volume of 50 (iL including 1.0 ng cDNA or 1.0 lambda phage Ubrary, 12.5 pmol of each 
primer, 200mM each dNTP. and 1.25 Units HotStarTaq (Qiagen Cat# 203205). The PGR temperature 
cycling was as follows: 1 cycle at 95"C, for 15 min., 50°C for 45 sec., and 72''C for 1 min; 33 cycles at 
95°C for 45 sec., 50°C, for 45 sec., and 72''C, for 1 min.; and. 1 cycle at 95°C for 45 sec., 50''C for 45 
sec., and 72°C 5 min. 

After the PGR amplification step, lOjiL each PGR reaction product was analyzed on a 1.5% 
TAE agarose gel and die products visualized under UV Ught following staining widi ethidium 
bromide. A 308bp product, corresponding to correct spHcing of exons 5 and 6, vras-observed-fbr lung, 
skeletal muscle, day 17 embryo, and kidney first-strand cDNA's. The results vaUdated tiie assumption 
ttjat ttiese putative exons are mdeed expressed as a spUced RNA transcript The above described 
primers anq>lify a 573bp target for genomic DNA. 

In order to amplify exons 3 and 4 using 5' RAGE PGR Amplification, nested PGR primers (3' 
antisense) were prepared. The outer primer was SEQ ID NO: 17 and tiie nested primer was as follows: 

TGT CTT TAG ACA CGG GAG GGA GGA ACT TCG-(SEQ ID NO: 18), which lies at the 
end of exon 5. 5' RACE was on adaptored cDNA from day 17 embryo (Marattion-ready cDNA, day 
17 embryo; Clontech Cat #7460-1). Two nested rounds of PGR were performed. 

For 5' RACE- Round 1, pruner of SEQ ID NO: 17 and anchored primer of SEQ ID NO:7 were 
used. Hie 5 'RACE Round 1 reaction conditions were as follows: 

A volume of 50 includmg 0.5ng adaptored cDNA, 12.5pmol of each primer, 200 \iM of each 
dNTP, and 1.25 Units HotStarTaq (Qiagen Ga* 203205). The temperature cycling was as foUows: 
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lTcy^leiat;9S?C:foBfl5 1^ and«2SG foKl fdR4SeeGn-. 

50^CT6fi451eGU and^72'*emrl min^; and, 1 cyGle*at*95'S(3^f6MS^sec;. 50?e«a&45«ec#^aiid«a2®m 
S min. 

5' RACE Round 2 reaction conditions were as fdlliows:*^ 
5 The primer of SEQ ID NO: 18 and anchorediprime&of SEQ10>N®-:^ 

reaction was canied out by dQuting ihevproduct^o&R@imdHl b;^^MO in'^^^d&p^paringiavniMtuie of 
50 |jlL including O.Sng adaptoted cDNA, 12.Spmol-of each.prim^? t2(X) jiM^of and 1.25 

Unitsi^HotStarTaq (Qiagen Cat#?i203205): Tbe temperalme cycliag was^as^f^ 1 cycle at 95*^0 for 
15 nuBs^60SC for«45^S6Cw and9»72^4f^^ 
andl«72^^f6M minr Ttigml cyclemt;9S9@tfdr^S^ 

HoU6w3ng4the»anipI^€ali£in^^^ 
on a 0.9.%^ABCgelit A-bandvof^abo sec€md^ioundf5f«Ki^@EI^TKEfj; 
entire«second«round¥Rsi$@Effeaction3wa5«sub^(^^ 

were«fanalyzed^ TH^ encodes^anjg>RF homol^ous!to'ex^^3iimdM of 

15 ' human FELr- 1 tfaeta^^iadicatingitfa^^fliefieniainder of mouse FDs^l-^ theta.sequenee had«b@en^ob(kine^ 

A mouse full4ength EIL-1 theta clone was amqplified by 'preparing a primer pair that spans-tiie 
entire predicted mouse FIL-1 theta and using them to amplify adaptored^day^l? embryo cDNA. The 
5' sense primer was GCA TTA GAA TCC AGO CAC CAG GAA CTA CAG (SEQ ID NO:19) and 
lies 30nt 5' of the putative ATG. Tlie 3' antisense primer was TCX: TTA TTC TGC TTT CXA^AG 
20 ATG CTG AGC (SEQ ID NO:20). The reaction conditions were as follows: 

The PGR sample mcluded 0.5ng .adaptored cDNA, 12.5pmol of each primer 200 [iM of each dNTP, 
and'O.'S (JiL of 16:1 Kl5nTaq:yent!f.TKe'ternperaturc^ foll@wsi«l cycleiati98^e;fbr 3 

min,^5!GiIt*45;^^fot 72WS^tM^ 45 Sqc?:55°C fdfe45tsecn.and 

72^Cf or^SifeG-^TTenfl cyclew^^^^ and#22Crfor«§ 2iin. 

25 FoU65wmg^elamplifiga^ 

TAEfagarosetgd3£A-598bpiBtod*wastobs thSipredietedSizer TBiisSi 

producttwas:sub<dbnedvinto^p3^1ue?3?£m 

identicalNand whatiwasi>prediGted!for-mous&^F^ thbtan 
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What is claimed is; 

1. An isolated DNA selected from the group consisting of: 

(a) DNAcomprismgSEQIDNOrl; 

(b) DNA comprismg SEQ ID NO: 3, with the proviso that nucleotides 130-132 ai^ 
selected from the group consisting of ACA, ATA and ATC; 

(c) DNA comprismg SEQ ID NO:3, with the proviso that nucleotides 151-153 are 
selected from the group consisting of GAC and GCC 

(d) DNA comprismg SEQ ID NO:3; 

(e) DNA comprising nucleotides 29-487 SEQ ID NO: 14 

(0 DNA that ^codes a polypeptide comprising the amino acid sequence of SEQ ID 
NO:2; 

(g) DNA that encodes a polypeptide comprising the amino acid sequence of SEQ ID 
NO:4; 

(h) DNA that encodes a polypeptide comprising the amino acids sequence of SEQ ID 
NO:4, with the proviso that the ammo acid at residue 44 is selected frnm th/> 
group consisting of threonine and isoleucine and the amino acid at residue 51 is 
selected from the group consisting of aspartic acid and alanine. 

(i) DNA that encodes a polypeptide comprising die amino acid sequence of SEQ ID 
NO: 15; 

0) DNA comprismg a DNA that is degenerate from the DNA of (a) through (i) 
(k) DNA comprismg a DNA that is at least 80% identical to die DNA of (a)-(j); and, 
0) DNA comprising a DNA that encodes amino acids 1 through J52.Qf,SEQJD 
NO:4. 



An isolated DNA comprising a DNA that is at least 85% identical to DNA that 
encodes the polypeptide of SEQ ID NO:4. 

An isolated nucleic acid molecule con^rismg a DNA the encodes the polypeptide of 
SEQIDNO:4. 

An isolated nucleic acid molecule comprismg a DNA the encodes the polypeptide of 
SEQ ID NO:4, except that amino acid 44 is isoleucine. 

An isolated nucleic acid molecule comprising a DNA the encodes the polypeptide of 
SEQ ID NO:4, except that ammo acid 51 is alanine. 

An isolated DNA tiiat is a fragment of a DNA that encodes die polypeptide of claim 
5, wherein the fragment has IL-1 activity. 

An isolated DNA comprising a nucleic acid that encodes a polypeptide tiiat is at least 
85% identical to the polypeptide of SEQ ID NO: 15. 
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Sik AndsollSteddDMs^conqiri^ 

9t^ An isolated DNA comprising a nueleie acid.that«encodes*a fragnfentiof the 
polj^eptidesof SEQ1I3SN®;4|wherem^ aetivityvr 

\ 

10. A^vector comprising the^DNitoof^toy of^claims»l:-9. 

11. A host cell comprising a vector of claim 10. 

12. A method for produein'gf^polypeptideYsthe methcJd compHsinglcultifi^gt^ host cell of 
claim*!*!! under^conditibnsipromotingiexp theip^yp^^de^ 

13. Al»isolated^polyp^ddeicomp#iiigt^ encode<M53|my£of<tl:^iDM%s of 
clainifrk^ 

14. An^isolated polypeptide:compiising;the amino acid sequ^sseiof^SEQ ID!NO:4. 

15. An isolated polypeptide comprising the amino acid sequence:of SEQ ID NO:4;'except 
that the ammo acid at 44 is selected from the group consistingiO&threonine and 
isoleucine and the amino acid at 51 is selected from the group consisting of aspartic 
acid and alanine. 

16. An isolated poljrpeptide comprising a polypeptide that is at least 80% identical to a 
polypeptide of claim 15. 

17. - Aaiisolated polj^pjde^compgis sequgnqQpfrSEQZip NQMS; 

ISat An^isolated^oly^ptid^^thSt'iis a fragment^o6the^polypeptideJ)f*SEi^^^ 
wheieimthe3£r$gment4(^ mernh^Qair 

19?^ A£i^isoldted^l9!pe{^t|d€^^ polypgptijdg^oficlaim IS ociclapm 16, 

whei3ein4h^t£igment4b]ffidsf anvl^ family m^pSl^sm 

201 : An^antibody that binds^to a polypeptide of any of claimsrl3^19? 

21w Anasolated^antiljody^^ 20, wherein tM^antii5&dy is.a^monoGlonal. 

anti6ody^ 

22\L An^oUgoria&r'conqnising anyof the polypeptides of claims«13-19. 

23vl A method for identifying-^ompounds.;that aIter,FIL-l theta^activity; the?method. 
comprisingiK: 
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(a) mixing a test coinpound with the polypeptide of any of claims 13-19; and, 

(b) detomining whether the test compound alters HL-l theta activity of the 
polypeptide. 

24. A method for identifying compounds that inhibit the bmdmg activity of FIL-1 theta 
polypeptides, the method comprising: 



(a) mixmg a test compound with the polypeptide of any of clauns 13-19 and a 
binding partner of the polypeptide; and 

(b) determining whether the test compound inhibits the bindmg activity of ^aid 
polypeptide. 
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SEQUENCE LISTING 

<110> IMMUNEX CORPORATION 
Sims, John 

<120> fiij-1 theta dnas and polypeptides 

<130> 2976-WO 

'<140> — to be assigned — 
<141> 2001-01-25 

<150> US 60/195,962 
<151> 2000-04-11 

<150> US 60/178,389 
<151> 2000-01-27 

<160> 21 

<170> Patentin version 3-0 

<210> 1 

<211> 339 

<212> DNA 

<213> Homo sapien 

<400> 1 



^agatctgca 


tacttcctaa 


cagaggcttg 


gcccgcacca 


aggtccccat 


tttcctgggg 


60 


atccagggag 


ggagccgctg 


cctggcatgt 


gtggagacag 


aagaggggcc 


ttccctacag 


120 


ctggaggatg 


tgaacattga 


ggaactgtac 


aaaggtggtg aagaggccac 


acgcttcacc 


180 


ttcttccaga 


gcagctcagg 


ctccgccttc 


aggcttgagg 


ctgctgcctg 


gcctggctgg 


240 


ttcctgtgtg 


gcccggcaga 


gccccagcag 


ccagtacagc 


tcaccaagga 


gagtgagccc 


300 


tcagcccgta 


ccaagtttta 


ctttgaacag 


agctggtag 






-339 



<210> 2 

<211> 112 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Lys lie Cys lie Leu Pro Asn Arg Gly Leu Ala Arg Thr Lys Val Pro 
1 5 10 15 

lie Phe Leu Gly He Gin Gly Gly Ser Arg Cys Leu Ala Cys Val Glu 
20 25 30 

Thr Glu Glu Gly Pro Ser Leu Gin Leu Glu Asp Val Asn He Glu Glu 
35 40 45 

Leu Tyr Lys Gly Gly Glu Glu Ala Thr Arg Phe Thr Phe Phe Gin Ser 
50 55 60 

Ser Ser Gly Ser Ala Phe Arg Leu Glu Ala Ala Ala Trp Pro Gly Trp 
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65 70 75 80 

Phe Leu Cys Gly Pro Ala Glu Pro Gin Gin Pro Val Gin Leu Thr Lys 
85 90 95 

Glu Ser Glu Pro Ser Ala Arg Hir Lys Phe Tyr Phe Glu Gin Ser Trp 
100 105 110 

<210> 3 

<211> 459 

<212> DNA 

<213> Homo sapien 

<220> 

<221> CDS 

<222> (1)..{456) 

<400> 3 

atg tgt tec etc ccc atg gca aga tac tac ata att aaa tat gca gac 

Met Cys Ser Leu Pro Met Ala Arg Tyr Tyr lie lie Lys Tyr Ala Asp 

15 10 15 

cag aag get eta tac aca aga gat gge cag ctg ctg gtg gga gat cot 
Gin Lys Ala Leu Tyr Thr Arg Asp Gly Gin Leu Leu Val Gly Asp Pro 
20 25 30 



ggc ttg gac cgc acc aag gtc ccc att ttc ctg ggg ate cag gga ggg 
Gly Leu Asp Arg Thr Lys Val Pro He Phe Leu Gly He Gin Gly Gly 
50 55 60 



48 



96 



gtt gca gac aac tgc tgt gca gag aag ate tgc aca ctt cet aac aga -144 
Val Ala Asp Asn Cys Cys Ala Glu Lys lie Cys Thr Leu Pro Asn Arg 
35 40 45 



192 



age cgc tgc ctg gca tgt gtg gag aca gaa gag ggg cet tec eta cag "'240 
Ser Arg Cys Leu Ala Cys Val Glu Thr Glu Glu Gly Pro Ser Leu Gin 
65 70 75 80 

ctg gag gat gtg aac att gag gaa ctg tac aaa ggt ggt gaa gag gcc 288 

Leu Glu Asp Val Asn He Glu Glu Leu Tyr Lys Gly Gly Glu Glu Ala 
85 90 95 

aca cgc ttc acc ttc ttc cag age age tea gge tec gee ttc agg ett 336 
Thr Arg Phe Thr Phe Phe Gin Ser Ser Ser Gly Ser Ala Phe Arg Leu 
100 105 110 

gag gee get gee tgg cet gge tgg ttc ctg tgt ggc ccg gca gag ccc 384 
Glu TVla Ala Ala Trp Pro Gly Trp Phe Leu Cys Gly Pro Ala Glu Pro 
115 120 125 

cag cag cca gta cag etc act aag gag agt gag ccc tea gcc cgt acc 432 
Gin Gin Pro Val Gin Leu Thr Lys Glu Ser Glu Pro Ser Ala Arg Thr 
130 135 140 

aag ttt tac ttt gaa cag age tgg tag 459 
Lys Phe Tyr Phe Glu Gin Ser Trp 
145 150 



<210> 4 
<211> 152 
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<212> PRT 

<213> Homo sapien 

<400> 4 

Met Cys Ser Leu Pro Met Ala Arg Tyr Tyr lie lie Lys Tyr Ala Asp 
15 10 15 



Gin Xjys Ala Leu Tyr Thr Arg Asp Gly Gin Leu Leu Val Gly Asp Pro 
20 25 30 



Val Ala Asp Asn Cys Cys Ala Glu Lys He Cys Thr Leu Pro Asn Arg 
35 40 45 



Gly Leu Asp Arg Thr Lys Val Pro He Phe Leu Gly He Gin Gly Gly 
50 55 60 



Ser Arg Cys Leu Ala Cys Val Glu Thr Glu Glu Gly Pro Ser Leu Gin 
65 70 75 80 



Leu Glu Asp Val Asn He Glu Glu Leu Tyr Lys Gly Gly Glu Glu Ala 
85 90 95 



Thr Arg Phe Thr Phe Phe Gin Ser Ser Ser Gly Ser Ala Phe Arg Leu 
100 105 110 



Glu Ala Ala Ala Trp Pro Gly Trp Phe Leu Cys Gly Pro Ala Glu Pro 
115 120 125 



Gin Gin Pro Val Gin Leu Thr Lys Glu Ser Glu Pro Ser Ala Arg Thr 
130 135 140 



Lys Phe Tyr Phe Glu Gin Ser Trp 
145 150 



<210> 5 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 5 . 

agaagatctg catacttcct a 21 

<210> 6 

<211> 19 

<212> DNA 

<213> Artificial > 
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<220> 

<223> DNA primer 
<400> 6 

tgagcaggat gagcttggt 



<210> 7 

<211> 27 

<212> DNA 

•<213> Artificial 

<220> 

<223> DNA primer 

<400> 7 

ccatcctaat acgactcact atagggc 



<210> 8 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 8 

ctccagctgt agggaagg 



<210> 9 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA' primer 

<400> 9 

actcactata gggctcgagc ggc 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 10 

tcttctgtct ccacacatgc 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 



4 



THIS Pmi Bum mmi 



wo 01/55211 PCT/USOl/02514 



<220> 

<223> DMA primer 
<400> 11 

caaggctaaa acgcagtttc 20 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<2 2 3 > DNA primer 

<400> 12 

caggaaacag ctatgaccat 



<210> 13 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 13 

ctatttaggt gacactatag aa 



<210> 


14 


<211> 


538 


<212> 


DNA 


<213> 


Mus mus cuius 


<220> 




<221> 


CDS 


<222> 


(29) . . (487) 


<400> 


14 



tgaagaccag acactcccaa ctgcagga atg tgc tec ctt ccc atg gca aga 52 

Met Cys Ser Leu Pro Met Ala Arg 
1 5 

tac tac ata ate aag gat gca cat caa aag get ttg tac aca egg aat 100 
Tyr Tyr He He Lys Asp Ala His Gin Lys Ala Leu Tyr Thr Arg Asn 
10 15 20 

ggc cag etc ctg ctg gga gac cct gat tea gae aat tat agt cca gag 148 
Gly Gin Leu Leu Leu Gly Asp Pro Asp Ser Asp Asn Tyr Ser Pro Glu 
25 30 35 40 

aag gtc tgt ate ctt cct aac cga ggc eta gae ege tee aag gte cee 196 
Lys Val Cys He Leu Pro Asn Arg Gly Leu Asp Arg Ser Lys Val Pro 
45 50 55 

ate ttc ctg ggg atg cag gga gga agt tgc tgc ctg gcg tgt gta aag 244 
He Phe Leu Gly Met Gin Gly Gly Ser Cys Cys Leu Ala Cys Val Lys 
60 65 70 



5 



THIS PAGE BLANK (uspto) 



340 



388 



436 



484 



WO 01/55211 PCT/USOl/02514 

aca aga gag gga cct etc ctg cag ctg gag gat gtg aac ate gag gae 292 
Thr Arg Glu Gly Pro Leu Leu Gin Leu Glu Asp Val Asn He Glu Asp 
75 80 85 

eta tac aag gga ggt gaa caa ace ace cgt ttc acc ttt ttc cag aga 
Leu Tyr Lys Gly Gly Glu Gin Thr Thr Arg Phe Thr Phe Phe Gin Arg 
90 95 100 

age ttg gga tct gcc ttc agg ctt gag get get gee tgc cct gge tgg 
Ser Leu Gly Ser Ala Phe Arg Leu Glu Ala Ala Ala Cys Pro Gly Trp 
105 110 115 120 

ttt etc tgt gge eca get gag cec cag cag eca gtg cag etc acc aaa 
Phe Leu Cys Gly Pro Ala Glu Pro Gin Gin Pro Val Gin Leu Thr Lys 
125 130 135 

gag agt gaa cec tee acc cat act gaa ttc tac ttt gag atg agt egg 
Glu Ser Glu Pro Ser Thr His Thr Glu Phe Tyr Phe Glu Met Ser Arg 
140 145 150 

taa ggagacataa ggctggggce tegtctagtg eccccagtct gagatcttct t 538 

<210> 15 

<211> 152 

<212> PRT 

<213> Mus musculus 

<400> 15 

Met Cys Ser Leu Pro Met Ala Arg Tyr Tyr He He Lys Asp Ala His 
15 10 15 

Gin Lys Ala Leu Tyr Thr Arg Asn Gly Gin Leu Leu Leu Gly Asp Pro 
20 25 30 

Asp Ser Asp Asn Tyr Ser Pro Glu Lys Val Cys He Leu Pro Asn Arg 
35 40 45 

Gly Leu Asp Arg Ser Lys Val Pro He Phe Leu Gly Met Gin Gly Gly 
50 55 60 

Ser Cys Cys Leu Ala Cys Val Lys Thr Arg Glu Gly Pro Leu Leu Gin 
65 . 70 75 80 

Leu Glu Asp Val Asn He Glu Asp Leu Tyr Lys Gly Gly Glu Gin Thr 
85 90 95 

Thr Arg Phe Thr Phe Phe Gin Arg Ser Leu Gly Ser Ala Phe Arg Leu 
100 105 110 

Glu Ala Ala Ala Cys Pro Gly Trp Phe Leu Cys Gly Pro Ala Glu Pro 
115 120 125 
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Gin Gin Pro Val Gin Leu Thr Lys Glu Ser Glu Pro Ser 'Thr His Thr 
130 135 140 



Glu Phe Tyr Phe Glu Met Ser Arg 
145 150 



<210> 


16 


<211> 


30 


<212> 


DNA 


<213> 


Artificial 


<220>- 




<223> 


DNA primer 


<400> 


16 


gtctgtatcc ttcctaaccg 


<210> 


17 


<211> 


30 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


DNA primer 


<400> 


17 


gtatgggtgg agggttcact 


<210> 


18 


<211> 


30 


.<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


DNA primer 


<400> 


18 



30 



30 



tgtctttaca cacgccaggc agcaacttcc 30 

<210> 19 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA prdLmer 

<400> 19 

gcattagaat ccaggcacca ggaactacag 30 

<210> 20 

<211> 30 

<212> DNA 

<213> Artificial 
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<220> 

<223> DNA primer 
<400> 20 

tccttattct gctttccaga gatgctgagc 



<210> 


21 


<211> 


33 


<212> 


PRT 


<213> 


Artificial 


<220> 




<223> 


Polypeptide 


<400> 


21 



Arg Met Lys Gin He Glu Asp Lys He Glu Glu He Leu Ser Lys He 
15 10 15 

Tyr His He Glu Asn Glu He Ala Arg He Lys Lys Leu He Gly Glu 
20 25 30 



Arg 
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